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A. TBIO OF ONE THOUSAND HORSE POWER BOILERS. 
The giant water tube boilers shown in the accompa- 
nying illustration have been erected at the new station 
of the New York Steam Company, near the East River, 
between Fifty-ninth and Sixtieth Streets. They are 
the forerunners of a dozen other boilers of this type, 
which the company proposes to erect for the supply of 



Columbia Steam Boiler Company, both of Brooklyn, 
N. Y. They are all of the Climax type, the Columbia 
boiler differing from the others chiefly in the "swell" 
or enlarged diameter given to the central standpipe at 
the water level, which is situated between the upper 
and lower nests of tubes. This was done with the ob- 
ject of maintaining a more even water level, and over- 



footing, 8 feet in diameter on the base, with an inside 
diameter of 5 feet. The inside of the ring is pro- 
vided with an offset which serves as a footing for the 
bottom of the vertical standpipe or drum of the boiler, 
which is CO inches in diameter, 38}£ feet high, and is 
built of % inch steel plate, with a tensile strength of 
60,000 pounds to the square inch. The standpipe car- 




A TRIO OF ONE THOUSAND HORSE POWER WATER TUBE BOILERS. 



the upper city. In the downtown plant there are in 
all fifty-nine boilers, the greater part of which are 
of the Babcock & Wilcox type. The company was 
formed to supply steam for heating and power purposes, 
and the total horse power of its present plant in New 
York City is 18,000. 

Of the three boilers herewith illustrated, the two 
shown complete with their casing were built by the 
Clonbrock Steam Boiler Company, the other by the 



coming the violent fluctuations to which water tube 
boilers are liable. With this exception and the substi- 
tution of an air space for brick lining in the casing, 
the boilers are practically identical and conform to the 
well known Climax type. 

Each boiler is erected upon a solid foundation of 
Portland cement concrete, 3 feet thick and 18 feet in 
diameter, and the whole weight of the boiler proper is 
carried upon a massive annular cast or wrought iron 



ries 816 3-inch return tubes, which are bent to a bow 
shape, which corresponds very closely to that of the 
frame of a tennis racket. Each tube leaves the stand 
pipe radially, curves out and upwardly at the casing, 
and re-enters the standpipe 16 inches higher than, 
and one-third of the circumference distant from, the 
point at which it started. The tubes are a scant 
eighth of an inch in thickness. The grate is cif- 
(Continued on page 68.) 



) 1 897 SCIENTIFIC AMERICAN, INC. 



66 



^thutxiu %mviau. 



[January 30, 1897. 



>atatifu 



s=> 



imtm. 



ESTABLISHED 1&45. 



MUNN & CO. 



Editors and Proprietors. 



PUBLISHED WEEKLY AT 



No. 361 BROADWAY, 



NEW YORK. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

(Established 1845.) 

One copy, one year, for the U. S. , Canada or Mexico $3,041 

One copy, six months, fur the U. S. , Canada or Mexico 1.50 

One copy, one year.to any foreign country, postage prepaid, £'J 16s. 5d. 4.00 
Remit by postal or express money order, or by bank draft or check. 
MUNN & CO., 301 Broadway, corner Franklin Street, New York. 

The Scientific American Supplement 
(Established 1876) 

is a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
$5.00 a year, for the U. S. , Canada or Mexico. $6.00 a year, or£l 4s. 8d., 
to foreign countries belonging to the Postal Union. Single copies 10 cents. 
Sold by all newsdealers throughout the country. See prospectus, last page. 
Combined Kates.— The Scientific American and Supplement 
will be sent for one year, to one address in U. S. , Canada or Mexico, on 
receiptof seven dollars. To foreign countries, eight dollars and Jifty cents 
a year, or £1 lis. lid., postage prepaid. 

Building Edition of Scientific American. 
(Established 1885.) 

The Building Edition of the Scientific American is a large and 
splendidly illustrated periodical, issued monthly, containing floor plans 
and perspective views pertaining to modern architecture. Each number 
is illustrated with beautiful plates, showing desirable dwellings, public 
buildings, and architectural work in great variety. To architects, builders, 
and all who contemplate building this work is invaluable. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign countries, $3.00 a year, or £0 12s. 4d. 
Combined rate for Building Edition with Scientific American, to 
one address, $5.#0 a year. To foreign countries, $6.50 a year, or £1 6s. 9d. 
Combined rate for Building Edition, Scientific American, and 
Supplement, $9.uoayear. To foreign countries, $11.00 a year, or £2 5s. 2d., 
postage prepaid. 

Export Edition of the Scientific American 
(Established 1878) 

with which is incorporated " La America Cientifica e Industrial," 
or Spanish edition of the Scientific American, published monthly, 
uniform in size and typography with the Scientific American. Every 
number contains about 100 pages, profusely illustrated. It is the finest 
scientific industrial exnort paper published. It circulates throughout 
Cuba, the West Indies, Mexico, Central and South America, Spain and 
Spanish possessions— wherever the Spanish language is spoken. The 
Scientific American Export Edition has a large guaranteed circula- 
tion in all commercial places throughout the world. $3.00 a year, or 
£0 12s. 4d., postpaid to any part of the world. Single copies, 25 cents. 

MUNN & CO., Publishers, 3bl Broadway, New York. 

jy The safest way to remit is by postal order, express money order, 
draft or bank check. Make all remittances payable to order of MUNN 
& CO. 

t3P" Readers are specially requested to notify the publishers in case of 
any failure, delay, or irregularity in receipt of papers. 



NEW YORK, SATURDAY, JANUARY 30, 1897. 

Contents. 

(Illustrated articles are marked with an asterisk.) 

Inventions recently patented 76 

Kites, tandem, ascension with — 68 

Military tournament, a great* 75 

Motor, the compressed air* 72 

Niger exploration 73 

Paten tr and trade marks 67 

Plague, the, in Bombay 67 

Prisoners' devices for intercom- 
munication 69 

Railroad compressed air motors* 72 
Science, national department of. 66 

Science notes 71 

67 
71 
73 



Acetylene, notes on 69 

Apprenticeship system, the 66 

Archaeological news, recent 71 

Bicycle frame reinforce, Ide's*. . . 69 

Bicycle notes 70 

Boilers, 1,000 horse power* 65 

Camera shutters, measuring 

speed of* 69 

Cements, fireproof (7094) 77 

Copper polish, a (7093) 77 

Diamond mining 71 

Drawbridge raising by wedges 73 

Engine, pumping, a vegetable 67 ! Vegetable pumping engine. 

Engine, rotary, the Brambel* 74 Vehicle gear, Blodgett s*... 



Heavens, the, for February. . 
Horses, the training of*. . 



75 



Whale, capture of a*.. 
Wrench, Five's*.. 



TABLE OF CONTENTS OF 



Scientific American Supplement 



*To. IIOO. 



For the Week Ending January 30, 1897. 



Price 10 cents. For sale by all newsdealers. 



PAGE 

I. ASTRONOMY.— Cheap Astronomical Slides.— A simple method of 

producing lantern slides for use in astronomical lectures 17581 

The Progress of Astronomy in 1895. — A concise and excellent 
article on what has been done by the astronomers of the world 
during the past year, with notes on the deaths of the year 17580 

II. AUTOCARS.— Some New Horseless Carriages.— New types of 
motors recently applied to the propulsion of these vehicles— 5 il- 
lustrations 1?588 

III. BIOLOGY.— Mind in All Animal Life;— By DANIEL ALITN GOR- 
TON.— Curious instances of instinct and intelligenc e among the 
different types of animal life 17597 

IV. CHEMISTRY.-A Rare Metal.— By T. L. PHIPSON, Ph.D.— 
Thorium the base of incandescent gas burner mantles.— Curious 
instance of the utilization of what was a chemical curiosity 17582 

V. CIVIL ENGINEERING.— Note on the Sicilian Tunnel 17587 

VI. EDUCATION. — Mental Overstrain in Education. — By G. E. 
Shuttleworth.— A very valuable and far sighted article on 
education and the ill effects of overcrowding the brain of the 
child 17583 

VII. HISTORY OF SCIENCE.— The Dawn of a Brilliant Era.— By 
John Mills.— An interesting account of the status of science 
sixty years ago as compared with its present achievements, with 
portraits of the great scientists of the early days of the century. 
—12 illustrations 17576 

VIII. HORTICULTURE.— Laello-Cattleya X Rosalind (C. Trianiae 
L-C. X Dominiana).— A beautiful hybrid orchid recently certifi- 
cated in England.— 1 illustration 17597 

IX. MECHANICAL ENGINEERING.-Reports on Engine Trials of 
1896.— Recent investigations at Prof. Dwelshauvers-Dery's labora- 
tory and results obtained 17589 

X. METALLURGY— Alloys of Iron and Nickel.— By Prof. M. Rude- 
loff.— An elaborate article on the tensile strength and other fac- 
tors of th ese alloys, with elaborate tables 17581 

XI. MISCELLANEOUS.— Miss Arniotis in the Winter Garden in Ber- 
lin.— A woman of extraordinary muscular power and her achieve- 
ments.— 1 illustration...:.. 17582 

Selected Formulae 17584 

Engineering Notes.. 17585 

Electrical Notes 17585 

Miscellaneous Notes.... 17585 

Note on Posters , 17584 

XII. NAVAL ENGINEERING.— Efficiency of Triple Screws— A 
valuable paper on theTesults obtained in tests of triple screws 17587 

The Potosi, the Largest Sailing Vessel in the World.— A steel 
sailing ship nearly 400 feet long, recently completed in Germany. 
—1 illustration 17587 

XIII. ORDNANCE.— Canet Naval Guns.— A valuable article on guns 
for the Greek navy, produced by the famous French gun factory. 
— 4 illustrations 17586 

XIV. PHYSICS— On the Floating of Metals and Glass on Water and 
Other Liquids.— By Prof. Alfred M. Mayer.— Experiments on 
surface tension of liquids 17577 

The Davy-Faraday Research Laboratory.— An interesting arti- 
cle on the research laboratory recently established in London 
by Prof. Mond.— 5 illustrations 17577 

XV. RAILROAD ENGIN EERING.-Wheel PreBS.-A press for 
forcing railroad wheels on their axles.— 1 illustration 17589 

XVI. SOCIAL SCIENCE.— The Indian Famine— Two impressive il- 
lustrations of the woes affecting Hindostan.— 2 illustrations 17583 

Note on Mechanical and Hand Loom Industry in Italy 17584 

Note on the Centers of Population of the United States 17584 

XVII. TECHNOLOGY.-Alcohol from Beet Molasses.— Utilization of 
beet root molasses, and possibility of making it a remunerative 
branch of the beet root sugar industry.. 17589 



PRESENT STATUS OF THE APPRENTICESHIP SYSTEM. 
Since the date of our last reference to the apprentice- 
ship system of the United States, the question has ex- 
perienced one of its periodical revivals, and its pros and 
cons have received a very thorough discussion. The 
technical press, almost without exception, has opened 
its columns for correspondence and given the matter ex- 
tensive editorial notice. It has also formed the subject 
of debate in trades unions, labor societies and the con- 
ventions of master workmen, and furthermore, it has 
lately been made the subject of carefully detailed report 
after examination by a committee specially appointed 
for the work. 

After carefully following the discussion and gleaning 
the actual facts, as they have appeared from time to 
time, one is carried to the conclusion that the appren- 
ticeship system is not so generally moribund as the 
state of affairs in some particular districts and trades 
would lead one to infer. This conclusion is borne out 
by the effort recently made by a committee of the Mas- 
ter Mechanics' Association to ascertain by circular let- 
ter the present status of apprenticeship in the railroad 
shops and in those devoted to the manufacture of ma- 
chinery. The committee received over three hundred 
replies, which indicate that in some form or other all 
the leading railroads maintain a modified form of ap- 
prenticeship. Some of them go so far as to require the 
signing of articles binding the apprentice for a number 
of years, while others are in the habit of taking on boys 
at a small remuneration, the understanding to exist so 
long as it is mutually acceptable. 

In general, it would seem that the arrangement which 
is most in favor in the United States is similar to that 
which was communicated to us by the Brown & 
Sharpe Manufacturing Company, of Providence, R. I., 
and commented upon editorially at the time. This, as 
our readers may remember, consists in giving the boys 
a probationary trial before they are bound by any 
articles, in order to determine whether they have any 
natural aptitude for the trade ; and then binding them 
in an apprenticeship of three years' duration, in which 
the firm, in consideration of one hundred dollars, 
pledges itself to instruct the apprentice in the ma- 
chinist's art and trade. If the boy complies with the 
provisions of the contract for the time specified, the one 
hundred dollars is returned ; he is also paid at the rate 
of four cents an hour for the first year, seven cents for 
the second, and ten cents for the third year. 

This plan, which we think is, on the whole, as good 
as any that have recently come under our notice, may 
be taken as fairly representative of American practice 
to-day. The chief modification has been in the direc- 
tion of strengthening the inducement for the apprentice 
to serve the full time of his contract. This is being 
done in some cases by withholding a'sriiall percentage 
of his wages, instead of requiring a cash deposit in ad- 
vance. The advantage of the former method is obvi- 
ous, for, whereas the forfeiture of the deposit would 
probably affect only the boy's parents or guardians, 
the loss of his wages would tell upon his own pocket, 
and, as boys generally go, would be a proportionately 
stronger deterrent. 

In all the discussion, verbal or written, of the past 
few months there are two encouraging facts which are 
clearly established and are full of promise for the future 
of the apprenticeship system. In the first place it is 
clearly recognized that while the root idea of the old 
apprenticeship was good, the system must be entirely 
revised in order to adjust itself to modern conditions, 
both mechanical and social. This is self-evident. 
Specialization in the machine shop on the one hand, 
and broader, more liberal views of the relation of 
master and man on the other, have rendered the seven 
years' "service" of the "bound" apprentice 
of former years neither desirable nor pos- 
sible. We may regret the passing of the all 
round ability of the finished machinist of other 
days ; but gone it is, and for the good reason that 
there is no call for such superfluous versatility. The 
modern methods of shop and factory management call 
for superior excellence in special lines of work, and the 
result has been that the length of the term of ap- 
prenticeship has been cut down fully one-half. At the 
same time the relations between employer and em- 
ployed have been made more elastic, and they conform 
more fully to modern ideas. Moreover, the earning of 
a small wage has given a certain independence to a 
position in which the occupant was formerly too often 
treated with scant regard, if not with positive in- 
dignity. 

The other fact in which we find much promise for the 
future is that, after carefully going through most of 
what has been said or written on this vital question 
since we last had it under review, and as the result of 
our own independent inquiries, it is abundantly evi- 
dent that the modified form of apprenticeship which is 
now in vogue is a practical success. 

As regards the trade and night schools and their rela- 
tion to the system, we think, as before, that their work 
should be considered as both preparatory and supple- 
mentary to apprenticeship. If the tendency of modern 
apprenticeship is toward a too rigid specialization, the 
trade school will act as an effective corrective, giving 



the boys an opportunity to acquire knowledge, if not 
dexterity, in lines of work to which they do not have 
access in the shops. 



A NATIONAL DEPARTMENT 07 SCIENCE. 
In a few days a formal recommendation will be sub- 
mitted to Congress in favor of the establishment of one 
great scientific department of science in place of the 
several existing separate government bureaus, which 
are maintained at great expense for the promotion of 
science and the development of the resources of the 
country. Charles W. Dabney, Jr., Assistant Secretary 
of Agriculture, has prepared an argument favoring 
the consolidation of all the bureaus into one depart- 
ment. He shows that, aside from the government 
schools and the testing laboratories of the War 
and Navy Departments, the United States maintains 
no less than twenty-eight scientific bureaus for the de- 
velopment and advancement of industrial resources. 
These bureaus employ over 5,000 persons and are main- 
tained at an expense of $8,000,000. As all of the bu- 
reaus have a common purpose, and considerable money 
and time is wasted by the duplication of work, it is 
urged that they be placed nnder the direction of a sin- 
gle head. The statistical records of the national re- 
sources and products of the country are collected and 
kept by eight different agencies connected with six 
different government department bureaus, not count- 
ing the Census Bureau. The proposal which is to be 
submitted to Congress is to consolidate all the statis- 
tical bureaus and establish a permanent census, which 
shall do in a systematic way what is now done once 
in ten years at great expense. Congress will be asked 
to decide upon the general programme, and as oppor- 
tunity offers, transfer the different bureaus to some 
one of the departments. 



THE HEAVENS FOR FEBRUARY. 

BT WILLIAM R. BROOKS, M.A., F.R.A.S. 
THE SUN. 

On the first day of February there will be an annular 
eclipse of the sun. It will be visible as a partial eclipse 
in the United States, and as such only south of a line 
drawn from Boston in a southwesterly direction 
through the Middle and Southern States to the 
southern point of lower California. To all places north 
of this line the eclipse will not be visible. In the 
vicinity of the Atlantic coast from Charleston to Bos- 
ton a small phase of the eclipse will be visible shortly 
before sunset. The path of annulus, from thirty-five to 
forty miles in width, extends from a pointabout 10 deg. 
east of the northeastern coast of Australia, across the 
South Pacific Ocean and the northern part of South 
America, ending on the northeastern coast of the last 
named country. 

Along this path the moon will appear to pass cen- 
trally across the disk of the sun ; but the relative dis- 
tances of these two bodies from the earth are such at 
the period of this eclipse that the moon does not quite 
hide the entire face of the sun. At the moment of 
greatest obscuration there will be seen a narrow ring of 
sunlight surrounding the moon on all sides. Hence the 
designation annular eclipse. 

An enormous sunspot has been visible on the sun's 
face during January, and it is quite likely to appear by 
rotation early in February, although it may be very 
much changed in both size and form. During its 
passage in January this spot was easily visible to 
the naked eye through a smoked glass. In the telescope 
it was, indeed, a fine object. The apparition of this great 
disturbance is remarkable, coming as it does at what is 
regarded as the minimum stage of the sunspot periodi- 
city. All having telescopes properly arranged for solar 
observation should keep a watch on the sun at the 
present time. 

The sun's right ascension on February 1 is 21 h. 2 m. 
33 s. ; and its declination south, 16 deg. 52 m. 33 s. On the 
last day of the month its right ascension is 22 h. 47 m. 
41 s. ; declination south 7 deg. 39 m. 56 s. 

MERCURY. 

Mercury is morning star, reaching its greatest 
elongation west of the sun, 26 deg. 23 m., on January 15. 
This will be the best time to look for Mercury as 
morning star, although its southern declination is un- 
favorable. The position of Mercury at that time will 
be, right ascension 20 h. 16 m. 30 s. ; declination south 
19 deg. 35 m. 16 s. 

Mercury is stationary on the second, and in aphelion, 
on the twenty-seventh day of the month. 

VENUS. 

Venus is evening star, and shines with regal splendor 
in the southwestern sky long after sunset. It reaches 
its greatest elongation, 46 deg. 39 m. east of the sun, on 
February 16. 

Venus is in conjunction with the moon on the fifth of 
the month at 5 h. 43 m. in the afternoon, when Venus 
will be 3 deg. 48 m. south of the moon. This will form 
a most enchanting celestial picture, the moon being in 
the crescent phase at that time. 

On the first day of the month Venus crosses the me- 
ridian at 3 h. 8 m. in the afternoon and sets at 9 h. 10 m. 
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P. M. On the last day of the month Venus crosses the 
meridian at 2 h. 58 m. and sets at 9 h. 45 m. P. M. 

The right ascension of Venus on the fifteenth of the 
month is Oh. 49m. 27s.; and its declination north 6 
deg. 59 m. 22 s. 

MARS. 

Mars is evening star, and, being at a high altitude in 
the early evening hours, is well placed for telescopic 
study. Mars is yet in the confines of the constellation 
Taurus, through which it is moving slowly eastward. 

On February 11, at 2 h. 43 m. in the afternoon, Mars 
is in conjunction with the moon, when the planet will 
be 1 deg. 51 m. south of the moon. On the 19th of the 
month there will be a conjunction of Mars and Nep- 
tune, when the latter planet will be 4 deg. 2 m. south of 
Mars. This will be a favorable time to pick up Nep- 
tune with a moderate size telescope. A magnifying 
power of 200 to 300 diameters will show a perceptible 
disk to the planet, which stars of about the same 
magnitude will not give. Thus by its different ap- 
pearance among the stars Neptune may, with care, be 
identified. 

On February 1 Mars crosses the meridian at 7 h. 56 m. 
P. M., and sets at half past three A. M. 

On the last day of the month it crosses the meridian 
at 6 h. 44 m. P. M., and sets at 2 h. 25 m. A. M. 

The right ascension of Mars on February 15 is 5 h. 
m. 53 s. ; and its declination north 25 deg. 26 m. 17 s. 

JUPITER. 

Jupiter is morning star until February 23, when it 
comes into opposition with the sun, or 180 deg. there- 
from, after which date it is evening star. 

It is in excellent position for observation, and many 
interesting details of its belts and satellites may be 
seen with even small telescopes. Ip the great tele- 
scopes Jupiter is a magnificent object. 

The planet is in the constellation Leo. 

On February 17, at 7 h. 3 m. P. M., Jupiter is in con- 
junction with the moon, when the planet will be 3 deg. 
33 m. north of the moon. 

On the first of the month Jupiter rises at 7 h. 15 m. 
P. M. On the last of the month it rises shortly before 
sunset. 

The right ascension of Jupiter on February 15 is 10 
h. 33 m. 57 s. ; and its declination north 10 deg. 27 m. 
24 s. 

SATURN. 

Saturn is morning star. It comes into quadrature 
with the sun on February 18, when it will be 90 deg. 
west of the sun. Saturn rises on the first of the month 
at 2 h. 10 m. A. M. and at the last of the month at 12 
h. 30 m. A. M. 

URANUS AND NEPTUNE. 

Uranns is in the morning sky, and is in quadrature 
with the sun on February 17, when its position will be 
in right ascension 15 h. 47 m. 10 s. ; declination south, 
19 deg. 42 m. 41 s. 

Neptune is in the evening sky, and its place is indi- 
cated in the section on Mars, with which planet it is in 
conjunction on February 19. 

Smith Observatory, Geneva, N. Y., January 20, 1897. 



The Plague In Bombay. 

The eyes of the whole world are now turned toward 
India. Each day's news from the stricken land makes 
it apparent that another great tragedy is being enacted 
in the East. The heart of Europe has now been 
touched, and supplies are being hurried forward, 
though in many thousands of cases they will arrive too 
late. The famine in India has been caused by the 
failure of the crops owing to the small amount of rain- 
fall. A very large proportion of the population of India 
is miserably poor, and the struggle for daily existence is 
hard enough ordinarily, so that when famine or any in- 
creased scarcity of food occurs, it is usually followed by 
an astonishingly increased amount of sickness and 
mortality. 

Crowding close on the heels of famine came the 
bubonic plague, and to-day half the population of 
Bombay have fled from the city, and, unfortunately, 
they have nothing to support themselves on in the 
country, so that many must fall victims to the slower 
death by starvation. The death rate from the bubonic 
plague has risen to about one hundred and fifty per 
day in Bombay. In spite of the panic, many victims 
of the plague refuse to accept medical aid, regarding 
the disease as a visitation of God. 

The difficulties of sanitary administration arise from 
the rapidity of decomposition of organic matter, the 
density of population, and the primitive habits of the 
people, which have never been brought in line with the 
necessities of a closely inhabited town having in certain 
wards a density of 760 per acre. In addition to the 
fixed population there is a constant current of immi- 
grants coming from the mainland, mostly of the labor- 
ing class, who remain for a time to benefit by the well 
paid labor of the city and who return to agricultural 
occupations. These people know nothing of sewers, 
latrines, waterworks, or conservancy regulations. They 
seek lodgings in the densely crowded parts of the town, 
and the men will often join, eight together, in the hire 
of a single room, ten feet square and eight feet high, 



in which they will sleep together with door and 
window shutter closed during the rainy season. In a 
city with the climatic conditions of Bombay, and with 
such a dense population, the sanitary rules should be 
stricter and the individual compliance with them more 
complete than is the case in Europe if the death rate is 
to be kept within reasonable limits. The reverse, how- 
ever, is the case, and the city appears always to exist 
on the verge of an epidemic of some sort. 

The customs of the natives add to the hideousness of 
the plague. The Mohammedan cemeteries are over- 
crowded, and it is impossible to find men enough to 
dig graves and bury the dead. The sound of dirges 
is incessant in and around the places where the Hin- 
doos burn their dead, in accordance with their time 
honored custom, and the funeral music has a most 
depressing influence on all who hear it, natives and 
foreigners alike. It is stated that numbers of dead 
bodies of Parsees, the religious sect who expose their 
dead to be eaten by the vultures, are slowly decom- 
posing in the open air in the places in which they 
are left. They have not been eaten by the vultures, 
the birds having been overgorged by the great 
abundance of corpses furnished to them. 

Everywhere the greatest difficulty is experienced in 
obtaining men to carry the dead to the cemeteries, the 
Dokhornas or "Towers of Silence," and the " Burning 
Ghats." 

The point which most interests Europeans is whether 
the awful disease is likely to flourish in northern lati- 
tudes if the infection is introduced there ; but no evi- 
dence is forthcoming as yet. It is argued by medical 
men, however, that if the plague is dangerous in Hong- 
Kong, it would find an equally prolific field in London 
and Paris as far as climate is concerned. It is generally 
admitted that the plague is a filth disease, but there are 
certain peculiarities connected with its spread. Dr. 
Haffkine, the well known bacteriologist, who is investi- 
gating the subject in Bombay, fastens the responsibility 
for carrying the infection upon rats, ants and other ver- 
min and insects with which houses are infested. Rats 
have the plague. They die and are eaten by ants, 
which carry the germs into the crevices of buildings 
and to watertaps and sinks. Thus the poison is dif- 
fused and cannot be eradicated except by fire. This 
explains the efficacy of the old method of cleansing by 
conflagration, and, at the same time, the futility of iso- 
lating the sick as in other infectious diseases. The only 
thing to do is to remove the healthy. Dr. Haffkine has, 
it is said, proved the efficiency of attenuated plague 
virus as an antidote for the disease. 

Dr. Yersin, a French physician, claims also to have 
discovered an antidote for the bubonic plague. In the 
course of an interview with a writer of the Monde 
Illustre' Dr. Yersin said: "This plague is really the 
cleanest of all diseases. The patient has a little fever, 
feels a slight fatigue, a boil makes its appearance 
and after a few hours of suffering he dies without any 
of those repugnant complications peculiar to other 
epidemic diseases." 

The doctor has also studied the bacilli of the plague. 
" The pulp of the buboes," he said, " is in every case 
filled with a veritable mass of short and stout bacilli, 
with rounded heads. Sometimes the bacilli appear as 
if surrounded by a capsule. They are found in large 
quantities in the buboes and ganglions of the patients." 
Dr. Yersin concluded that inoculation of a more viru- 
lent variety of the specific bacillus would give immu- 
nity against the plague, and after first experimenting 
on animals he was equally successful later with human 
beings. These experiments, as stated in the New York 
Herald's dispatch from Bombay, are in the same direc 
tion as those made by Prof. Haffkine. 

The conclusions drawn from a study of the spread of 
plague are as follows, says the London Lancet : I. 
Varieties : 1. The varieties of plague known under the 
names of (a) fulminant, (b) typical, and (c) pestis minor 
are allied. 2. The cause of fulminant and typical 
plague is a diplobacterium in the blood and tissues. 
The cause of pestis minor may be allied diplobacterium, 
but with a lesser toxic power. 3. An appropriate name 
for the fulminant and typical plague is "malignant 
polyadenitis." An appropriate name for the mild 
variety (pestis minor) is "benign polyadenitis." II. 
Infection and contagion : 1. Plague is infectious chiefly 
by the dust arising during the cleansing of dwelling 
houses which plague patients have occupied. 2. Plague 
is contagious by prolonged and intimate contact with 
the plague stricken, as in the case of a nurse carrying 
a child ill of the disease. III. Distribution : 1. Plague 
j is met with in a definite area of Asia which may be 
termed the "plague belt." 2. That the home of plague 
at the present day is Mesopotamia and the countries 
adjacent. 3. From Mesopotamia as a focus the plague 
may spread northward to the Caspian Sea, westward 
to the Red Sea, southward as far as Bombay, and east- 
ward as far as (Formosa) the China Sea. 4. During 
the present century plague has shown a western retro- 
cession and an eastern accession of virulence. IV. The 
bacillus : 1. Typical plague (malignant polyadenitis) 
is associated with pestis minor (benign polyadenitis). 
2. A bacillus of somewhat similar appearance micro- 
scopically is reputed to be found in both. 3. The 



bacilli differ in their toxic powers only (?). 4. A benign 
polyadenitis may run its course without being preceded 
or followed by the malignant variety. 5. Malignant 
polyadenitis may run its course without being preceded 
or followed by the benign variety. 6. The bacillus of 
the benign variety attains malignancy by passing 
through some intermediate host, possibly, but not 
probably, the rat. 

It would not be surprising if within a month a 
genuine plague panic should spread through Europe, 
and Italy has already summoned an International Con- 
ference to meet at Rome to consider measures for deal- 
ing with the danger. The Indian mail arriving in New 
York has been fumigated before being assorted. 

* i ■ i m 

Recent Patent and Trademark Decisions. 

American Cereal Company v. Eli Pettijohn Cereal 

Company (U. S. C. C. A., 7th Cir.), 76 Fed., 372. 

Preliminary Injunction. — A preliminary injunction 
is somewhat in the nature of a judgment, and execu- 
tion before trial, and, therefore, should not be granted 
except in cases of pressing necessity, and then the right 
to do it must be clear and the injury must be grievous. 
Generally, where the injury may be measured in money, 
the infringer or wrong doer should be shown to be pe- 
cuniarily unable to respond in damages. Hence, the 
trade name " Pettijohn," used in connection with cer- 
tain prepared cereal foods, where the complainant's 
exclusive right to the name seems, upon the evidence, 
doubtful, will not be prohibited by a preliminary in- 
junction. 

Dickinson v. A. Plamondon Manufacturing Company 
(U. S. C. C, 111.), 76 Fed., 456. 

Brick Machines. — The Thomas patents, No. 315,855 
and No. 375,660, and the Brewis patents, No. 324,453 
and No. 395,871, must be limited strictly to the particu- 
lar mechanism set forth. In them the machines operate 
by filling and compressing pulverized clay in plungers 
that approach each other by varied relative motions; 
hence they are not infringed by a device which, while 
accomplishing the same result in much the same way, 
is, however, mechanically different and in point of 
strength and durability very superior. 
Seaberry v. Johnson (U. S. C. C, N. J.), 76 Fed., 456. 

Construction and Limitation of Claims. — Courts are 
bound by the language chosen by the inventor in the 
statement of his claims of invention, and they do not 
have either the right or the power to enlarge them, 
even where the patentee had been really entitled to 
more than the terms of the claims would include. For 
example, in this case the patent is for an improvement 
in disinfectants consisting of a particular form of sul- 
phur candle, and while in the description he speaks of 
a certain band as "preferably of metal," in the claim 
he mentions only "a surrounding band of metal." 
Hence he must be limited to his statement in his claim, 
and his patent was not infringed by a candle provided 
with a paper band so treated as to be incombustible. 

Improvement in Disinfectants. — The Shaw patent, 
No. 390,314, has been construed and limited to the spe- 
cific terms of the claim. 
Foster v. Bent (Comr.'s Dec), 77 O. G., 1781. 

Amendment of Preliminary Statement. — In order to 
amend a preliminary statement, the party must present 
facts furnishing the same grounds for amendment as is 
required in modern court practice in amending plead- 
ings. It is never proper to allow a preliminary state- 
ment to be amended as a matter of course without first 
showing the facts to justify it, and in considering the 
amendment it should not be disposed of on affidavits 
alone, but upon the entire record. An amendment 
should be permitted where undisputable facts show, 
beyond doubt, that a mistake had been made that 
would defeat justice, and where such facts, by the exer- 
cise of reasonable diligence, could not have been found 
and were not found earlier. Where the party did not 
give the preliminary statement adequate study or fol- 
low back the details in his own mind, but confused the 
article which he afterward made with the one he then 
invented, are not sufficient grounds for an amendment. 



A Vegetable Pumping Engine. 

This is the title bestowed upon the ordinary tree by 
Sir Benjamin Ward Richardson. In a recent address, 
quoted in Cassier's Magazine, he says : ' ' Hydraulic en- 
gineers would be sorely puzzled to explain how the large 
quantity of water required to supply the evaporation 
from the extended leaf surface is raised to heights up 
to 400 feet and above. We know that the source of 
energy must be the sun's rays, and we know further 
that, in the production of starch, the leaf stores up less 
than one per cent of the available energy, so that 
plenty remains for raising water. Experiments have 
shown that transpiration at the leaf establishes a 
draught upon the sap, and there is reason to believe 
that this pull is transmitted to the root by tensile stress. 
The idea of a rope of water sustaining a pull of perhaps 
150 pounds per square inch may be repugnant to many 
engineers, but the tensile strength and extensibility of 
water and other fluids have been proved experiment- 
ally by Prof. Osborne Reynolds and by Prof. Worth- 
ington and others." 
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A TEIO OF ONE THOUSAND HOUSE POWER BOILEBS. 

(Continued from first page.) 
cular and sixteen feet in diameter, the firebox having 
an outside diameter of eighteen feet. The firebox 
and boiler are completely inclosed in a plate steal cas- 




SECTIONAL VIEWS OF ONE THOUSAND HORSE 
POWER CLIMAX BOILER. 

ing which rests upon the outer edge of the concrete 
foundation. In the case of the Climax boilers the 
shell is lined with 3 inches of firebrick, and in the 
Columbia boiler the radiation of the heat is to be pre- 
vented by an air space inclosed within a double shell. 
The total height of the casing is 40 feet ; and the 
smokestacks, which are 5% feet in diameter, rise to a 
height of 80 feet above the hoods, or about 125 feet 
from the ground. Within the hood is located a feed 
water heater consisting of a coil of 3 inch pipe, with a 
heating surface of 150 square feet. 

From the above description it will be understood 
that the grate 
is annular in 
plan, extend- 
ing from the 
outside casing 
to the central 
standpipe. The 
total grate sur- 
face is 160 
square feet and 
the total heat- 
ing surface for 
the whole boil- 
er reaches the 
enormous fig- 
u r e of 10,000 
square feet. 
The inner ends 
of the grate 
bars are car- 
ried on a ring 
riveted to the 
standpipe, and 
the outer ends 



are carried by the outer casing. Boiler No. 2 is fitted 
with St. John's wire screen shaking grate, which is the 
invention of Mr. St. John, the vice president of the New 
York Steam Company. As its name implies, this grate 
is of the rocking type ; but instead of the customary 
cast iron bars which form the surface of the ordinary 
grate, the separate units of the St. John grate consist 
of an outer cast iron frame which is filled in with a 
wire screen. The screens are of No. 8 wire, with 
a % inch mesh. It will readily be understood that 
by the substitution of wire for cast iron the total 
air space has been greatly increased, the average 
for a cast iron grate being 35 to 40 per cent, whereas 
it is claimed that this grate presents as high as 65 per 
cent of air space. The wire screen was adopted as the 
result of a series of experiments in which it was found 
that the tendency of the cast iron bars to burn out was 
lessened as their thickness was reduced. When the 
minimum thickness of cast iron 
had been reached the wire screen 
was tried experimentally and 
proved to be a great success. 
The small section of the metal 
and the abundant rush of cold 
air effectively prevent any burn 
ing of the wires. The grates 
burn about 26 pounds of No. 1 
Buckwheat coal per square foot 
per hour. There are six fire doors 
and six ash pit doors to each 
boiler, and the doors which will 
be seen in the casing give access 
for cleaning the tubes. 

Subjoined are the results of a 
test of a similar boiler — Morrin 
Climax — recently made by Mr. 
G. C St. John at the Dey Street 
station of the company in New 
York : 

Length of test 5J4 houre 

Amount of water con- 
sumed 193.562 pounds 

Coal burned 21,880 " 

Average temperature 

of feed water 139 degrees 

Kind of coal used Shamokin No. 1 Buck 

Evaporation per lb. 

of coal actual 9 po tinds 

Horse power devel- 
oped 1,229 

Evaporation from 

and a 1 212 degrees 10 pounds 

For the purposes of ' the test 
the boiler was connected up to a meter, which was 
carefully corrected by running the water through the 
meter into a tank on scales. The coal was weighed to 
the boiler from scales which weigh all the coal that 
goes to the station. The quality of coal was what is 
known as Shamokin No. 1 " buck." On another occa- 
sion 1,000 horse power was developed on the boiler with 
a fire burning "rice" coal. 



long — were about to be fastened together, the spine of 
the 90 foot kite broke and the kite was torn to bits in 
the high southeasterly wind. The lieutenant had 
another 90 foot kite at hand and had it floated in 
a moment. To hold the four kites the services of four 
more soldiers were enlisted, making nine men in all. 

A half-inch manila cord running from a massive iron 
windlass, made fast to a tree, was bent on to the kite 
lines, where they had been joined with the aid of an 
iron ring. To this ring was made fast a block, through 
which was rove 100 feet of manila rope, to one end of 
which a boatswain's chair was swung. The lieutenant 
got into the chair on what he calls the hoisting line, 
and two soldiers held the other end of the line, ready 
to send him aloft when he made the signal. The line 
on the windlass was let out until the block on the kite 
strings was about fifty feet above the earth. At that 
time the wind was blowing about fifteen miles an 




An Ascension with Tandem Kites. 

Lieut. Hugh D. Wise, Ninth Infantry, stationed 
at Governor's Island, New York Harbor, made an 
ascension with tandem kites on January 21. This 
is the first ascension by kites in this country. Lieut. 
Wise's kite experiments have been referred to before 
in the columns of the Scientific American. The 
lieutenant flew four modified Hargraves kites and had 
no parachute, so that a fall would, without doubt, have 
been fatal. 

The lieutenant, assisted by Corporal Lewis and five 
privates, put up early in the afternoon two kites, one 
with 90 square feet of cotton surface and the other, at 
the top of the string, with 20 square feet of surface. 
Two other kites in tandem, the higher one containing 
140 and the lower 160 square feet, were flown im- 
mediately afterward, and just as the two strings below 
the lowest kite in the tandems — each string 150 feet 




CENTRAL STANDPIPE FOB ONE THOUSAND HORSE POWER BOILER. 



A SHIPMENT OF CLIMAX BOILER TUBES. 



hour, but it diminished rapidly, and for five minutes 
the lieutenant was just barely lifted and lowered alter- 
nately by the sagging of the lines. At about four 
o'clock the wind became quite brisk from the southeast 
and lifted the lieutenant about five feet clear of the 
ground. He gave the signal to the soldiers to hoist 
away, and they did so with a will, carrying him up to 
the block. 

The wind died down again at this time, and the line 
sagged so much that the lieutenant came down to 
within about twenty feet of the ground. He ordered 
the soldiers to lower away again, and he came to earth 
once more. The wind was acquiring a good deal more 
force, and the lieutenant remained in the chair and 
again signaled the men to haul on the hoisting rope. 
This time the kite strings were taut ; they sagged 
only a foot or so even after the lieutenant had been 
hauled up to the block. He was then forty-two feet 
from the ground. The oscillation of the swing was 
slight, and he did not feel uncomfortable. He was a 
little above the eaves of the officers' quarters near by. 
He might have gone higher, but he did not think 
it essential, as he had demonstrated the practicability 
of his idea. 

Lieutenant Wise has some sixty kites of various 
forms, and he is thoroughly convinced that kites may 
be put to many practical uses. Their portability and 
their ability to stand a hard gale which would destroy 

a balloon are 
all In their fa- 
vor. Lieuten- 
ant Wise now 
enjoys the dis- 
tinction of be- 
ing the third 
man to be 
raised to a 
consid erable 
distance jin the 
air by kites, 
the others be- 
ing Lawrence 
Hargraves, of 
Australia, who 
ascended forty 
feet, and Cap- 
tain H. Baden 
Powell, who 
ascended 
one hundred 
feet in Eng- 
land. 
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A BICYCLE FRAME REINFORCE. 
The illustration represents a means of strengthening 
bicycle frames, designed to enable them to withstand 
more severe strains on the parts where the severest 
stresses come, while the total weight may be lessened. 
The improvement has been patented by Ferdinand F. 
Ide, and is being introduced by the F. F. Ide Manu- 
facturing Company, Peoria, 111. It consists of a novel 
form of reinforcing sleeves to be fitted snugly on the 
parts of the frame tubes where the greatest strains 
come. Each sleeve has on opposite sides elongated 



I as it was found that the mere heating of the gas by an 
incandescent platinum wire was sufficient to cause an 
explosive decomposition of the acetylene. Average 
figures from a number of experiments made with differ- 

' ent degrees of initial compression showed the following 
rises of pressure : 

Maximum Pressure 




Initial PreBBure 


Observed on Explosion. 




Lb. per eq. 


in. 


Lb 


. per sq. in. 


Ratio 


81-7 






138-7 


4-4 


491 






871-0 


5 5 


85-1 






600-0 


7-0 


1600 






1,312 


82 


301 






3,0280 


101 



IDES BICYCLE FRAME CONSTRUCTION. 

tongues, which taper gradually and become thinner 
toward the points. The tongues and sleeves are brazed 
to the frame tubes, and are designed to take up the 
strains transversely or widthwise, thus providing the 
requisite strength at the desired points. The tubes of 
which the bicycle frame is constructed, which have 
heretofore been of uniform thickness throughout, may 
be made much lighter when this reinforce is applied at 
the points where the greatest strains come. 



On opening the steel test tube after an experiment, it 
was found to be filled with a mass of finely divided 
carbon agglomerated together by the increase of pres- 
sure. The rise of temperature at the moment of explo- 
sion was considerable, and in the case of the last of the 
experiments, referred to above, amounted to as much 
as 2,750° C. It was, moreover, found possible to deton- 
ate liquefied acetylene in the same way, a pressure of 
over 35 tons per square inch being then attained. The 
explosion was started, as in the previous cases, by 
means of a white-hot platinum wire. Dropping a bot- 
tle of the liquefied gas, or allowing a heavy object to 
fall on it, proved insufficient to detonate the mixture, 
although when the bottle was broken by the weight a 
violent explosion occurred. This, however, arose from 
the combustion of the gas, and thus differed materially 
in nature from the experiments previously made, in 
which the acetylene was merely resolved into its ele- 
ments. 



Notes on Acetylene. 

The following notes on acetylene are extracted from 
recent technical journals : 

Acetylene gas is being experimented with in Paris as 
a means of lighting omnibuses, says the Progressive 
Age. The gas generator, weighing about 26 pounds, 
is placed upon the back platform, under the stairway 
leading to the top seats. This generator will produce 
about one cubic meter of gas from one charging ; but, 
as recent photometric measurements make the acety- 
lene gas give about fifteen times more light than 
ordinary gas, this amount provides sufficient light for 
one trip. The gas is produced from water and calcium 
carbide, the generator being so arranged as to furnish 
the gas in a manner exactly proportioned to the con- 
sumption under a pressure of only 5 '2 inches of water. 
The light is sufficiently bright to admit the reading of 
newspapers, and there is no odor. The new light has 
been too recently introduced to permit any close esti- 
mates as to its actual economy, but the cost is said to 
be less than that of light from petroleum lamps. The 
electric accumulators previously tried weighed 275 
pounds, and the sulphuric acid solution employed was 
easily spilled and gave trouble. 

Some experiments recently completed by Messrs. 
Berthelot and Vieille, says the American Gaslight 
Journal, show that considerable precautions are neces- 
sary in dealing with acetylene, particularly in the com- 
pressed state. The gas in question is an endothermic 
body— that is to say, a quantity of heat is liberated on 
decomposing it into its constituents, hydrogen and car- 
bon. Reasoning on this basis, the experimenters deter- 
mined to try whether the gas could not be detonated 
by means of a cap 
of fulminate of 
mercury. This 
proved possible, 
though at atmo- 
spheric pressures 
the explosive 
wave did not pro- 
ceed throughout 
the body of the 
gas, the decompo- 
sition being limit- 
ed to the immedi- 
ate neighborhood 
of the detonation. 
When, however, 
the gas was com- 
pressed, the expe- 
riments showed 
that it might 
prove a dangerous 
explosive. In 
fact, it was not 
then necessary to 
Use a detonator, 



Devices of Prisoners for Communication -With 
Each Other. 

Some of the ingenious tricks resorted to by the in- 
mates of jails and reformatories to hold communica- 
tion, contrary to the rules, with their fellow prisoners 
are thus described in an article on prison life in The 
Hospital (November 14): 

''The prisoners . . . make every conceivable 
effort to hold intercourse of some kind with their fel- 
low culprits, if only to relieve the silence and solitude 
— intolerable to persons of their class, who have not 
sufficient cultivation of mind to supply them with food 
for thought. . . . Knocking on the walls of separa- 
tion between the cells, scratching sentences on the sides 
of the baths or the bottom of the tins used to contain 
their gruel, and many other devices of that inadequate 
nature, are instantly detected and stopped by the 
officials. The chapel is perhaps the most favorable 
ground for enabling them to let their presence at least 
be known to acquaintances who have been incarcerated 
at an earlier or later period from themselves. The 
male and female prisoners are, of course, rigidly sepa- 
rated during the services. A high and strong wooden 
partition divides the portion of the building they re- 
spectively occupy, but they do not allow this serious 
obstacle to deter them altogether from the communica- 
tions they specially desire to hold with the opposite 
sex. In singing the hymns they often try to introduce 
words of their own, or make very peculiar responses, 
which can be understood over the wall. A male pris" 
oner will be afflicted with an extremely bad cough, 
which, in measured attacks, makes known to a lady 
friend on the other side that he is ' in quod ; ' but he is 
seldom oppressed by this bronchial malady on more 
than one occasion, since the governor informs him that, 
as his cough is so distressing, he is to remain in his cell 
and not be exposed to the air of the chapel until he is 
better — a cure for his complaint which is at once per- 
fectly complete, On the female side of the partition a 
woman permitted to take her infant, born in prison, to 
chapel with her, pinches the unfortunate mite till its 
shrill yells reveal her proximity to its father attentively 
listening through the wall. 

" Recently the governor of one of our county prisons 
was greatly perplexed by the discovery that the female 
criminals in his charge managed in some mysterious 



manner to ascertain the presence of every individual 
man on the other side of the impervious dividing 
barrier. One of the women inadvertently let drop 
the fact that she had recognized her husband, whose 
position there must, according to rule, have been com- 
pletely unknown to her. None of the officers could 
account for an unpermitted knowledge which was 
found to be shared by all the other women. At last a 
very careful examination of the chapel gave an expla- 
nation of the mystery. Although strictly divided, as 
we have said, both the male and female prisoners faced 
the altar in their seats, and over it had been fixed a 
very large brass cross against the wall, so highly pol- 
ished as to form a very good mirror. In its clear sur- 
face the women saw the reflection of every man as he 
passed to his place, and had enjoyed the spectacle with 
impunity, till a wife, much interested in the appear- 
ance of her spouse, had made an imprudent remark to 
one of the officers, which revealed the fact. The brass 
cross instantaneously disappeared, and the blank wall 
behind it no longer tells any secrets.''— The Literary 

Digest. 
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A NOVEL WRENCH. 

The tool shown in the engraving is adapted for use 
either as a pipe wrench or a monkey wrench, and has a 
novel and convenient adjustment for the movable jaw. 
It forms the subject of a patent recently issued to 
Murat K. Flye, of Sharpsburg, Texas. In Fig. 1 it is 
shown in use as a pipe wrench and in Fig. 2 as a 
monkey wrench; Fig. 3 representing the improvement 
in perspective. The shank of the movable jaw is con- 
nected to the main shank by a yoke whose side plates 
have longitudinal slots in which is movable a cam 
lever, and when the latter is at the rear end of the 
slots, the wrench is especially efficient as a pipe wrench, 
the yoke then having a rocking movement, which is 
facilitated by the beveled rear end of the movable 
shank. The parts are in the position shown in Fig. 3 
when the wrench is to be adjusted to a pipe, the throw- 
ing down of the cam lever then bringing the jaws into 




FLYE'S IMPROVED WRENCH. 

closer engagement. With the cam lever shifted to the 
forward end of the slots, as shown in Fig. 2, the sliding 
shank is brought close to the main shank, and, after 
adjusting the wrench to a nut, the lever is thrown 
down, clamping the movable jaw in place, with both 
jaws at right angles to the body of the wrench. 




APPARATUS POR MEASURING THE SPEED OF CAMERA SHUTTERS. 



METHOD OF MEASURING THE SPEED OF CAMERA 

SHUTTERS. 
Captain W. de W. Abney explained before the Camera 
Club, of London, a short time ago, his method of 
measuring the speed of photographic camera shutters, 
which has special advantages as regards accuracy and 
facility of record, brought about in a somewhat novel 
manner. In a report of his lecture, which we extract 
from the London Amateur Photographer, are several 
interesting facts. The lecturer pointed out that it was 

quite as import- 
ant to know 
whether we were 
giving an expos- 
ure of say ^ or 
j 1 ;, of a second as 
one of 5 or 15 sec- 
onds. The appa- 
ratus enables us 
not only to meas- 
ure the time of ex- 
posure, but also 
causes any kind 
of shutter to draw 
its own diagram, 
and from this dia- 
gram several 
things are made 
known, e. g., how 
long it took to 
open, and to close, 
and how long the 
working aperture 
of the lens was 
fully open, etc. — 
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three points of very great practical importance. The 
apparatus employed is somewhat as follows : 

A source of light ; in this case the electric arc, but 
magnesium can be used : the essentials being a steady 
and strong actinic light. 

A supplementary positive lens. This is so placed 
that it throws an image of the carbon points upon the 
lens in the front of the camera. 

The electric arc lamp will be noticed at the right 
hand of the end of the engraving, which projects a 
beam of light upon the condensing lens supported on a 
stand, and this in turn concentrates the beam upon 
the shutter to be tested, which is held in an upright 
stand next to its left. The actuating bulb of the 
shutter will be seen upon the table. Different makes of 
shutters can be held by this stand. The stand next on 
the left supports a spectroscope tube without any lens, 
having the slit two inches long by -fa of an inch wide, 
in a horizontal position. A cardboard with a slit cut 
in it, inserted in the tube, answers as well as the regular 
slit. The condensing lens is adjusted with reference to 
the light so as to fully cover the whole of the horizon- 
tal slit. The motion of the shutter is in the direction 
of the length of the slit in the card. 

At the left of the spectroscope stand is a rotating 
circular cardboard disk divided into six sector openings 
divided only by a narrow radial bar. The apparatus 
reminds one of a wheel with only six spokes. Along 
the rim are punched out a series of small holes, equi- 
distant. Six of these holes correspond to each sector 
opening, so that there are thirty-six holes in all. The 
apparatus is made to revolve (about its center) in a 
vertical plane just in front of the lens of the camera, 
and as each spoke of the wheel passes in front of the 
lens, and is parallel to the slit in the tube, it intercepts 
the light. The wheel is made to revolve at a uniform 
speed by a small electro-motor which will be seen to 
the left of it. It is important to know the wheel's 
rate of revolution. This may be done in two ways. 
First, by blowing air through a small tube perpendicu- 
lar to the plane of the sector, and just opposite the row 
of the thirty-six holes, it becomes (effectively) a siren. 
The pitch of the note gives the number of air puffs 
passing through the holes, and so the rate of revolution 
is known. For example, suppose the air puffs gave a 
note agreeing with a tuning fork which was known to 
vibrate 720 per second, we should know that 720 air 
puffs had passed through the tube and holes opposite 
in a second. Dividing this number by the number of 
iioles in the rim, viz., thirty-six, we get twenty complete 
revolutions per second, and since there are six spokes 
in the wheel, one spoke would follow its neighbor in 
front of the lens in tJj of a second. 

A second method, and the one employed on this 
occasion, was that of pressing into our service an old 
turnstile counting apparatus. This was attached to 
the axis of the revolving sector, and its index watched 
for a set time, say 10 seconds, the number read off and 
divided by 10 to give the number of revolutions per 
second. 

Behind the sector wheel is seen the lens and camera 
arranged in the same plane with the other parts of the 
apparatus, having a special chamber in the rear, 
holding a metal drum five inches in diameter, extend- 
ing transversely across the interior of the camera to its 
full width. The drum turns about a horizontal axis 
that is parallel to the slit in the spectroscope tube and 
perpendicular to the optic axis of the line of the 
apparatus. One end of the axis projecting through the 
side of the camera has a pulley disk on the end. The 
cylinder may be seen through the broken portion of the 
camera. The camera lens is adjusted to throw a sharp 
image of the slit in the spectroscope, upon the center of 
the surface of the cylinder in the camera. The cylin- 
der is covered with a strip of sensitive (e. g., bromide) 
paper held in position by elastic bands. 

In place of the cylinder of bromide paper a circular 
sensitized glass plate can be fixed in a vertical plane in 
the back of the camera and made to rotate or whirl at a 
given speed, the flashes of light through the slit im- 
pressing it in the shape of radial lines, their number 
determining the rapidity of the shutter. 

If now light from the lantern passes through the slit 
lens, etc., on to the front of the revolving paper on the 
drum, it would trace on the paper a rectangle image 
of the same width and length as the slit, the ver- 
tical length depending upon the rate of the drum 
revolutions, i. e., how much paper turned past the 
image of the slit. If the sector be set revolving, 
every time a spoke or bar came in front of the lens it 
would cut off the light while it was passing. On 
developing the paper we should have a dark rectangle 
crossed by bars of light corresponding to the transits of 
the spokes. Suppose now the shutter to be of that 
form which causes a rectangular opening to pass in 
front of the lens. As the beginning of the opening was 
commencing to travel across the slit we should get an 
image of a portion only of the slit formed on the 
front of the revolving drum, and similarly as the open- 
ing commenced to close it would cut off more and 
more light from the slit, and so on, the image dwindling 
from a line to a point. 
In Fig. 3 we have some such result. If we suppose 



the drum and sector to be stationary, we should get an 
image of the slit as a straight line as HiH a . If the 
drum revolved and the sector was stationary, this 
straight line would be drawn out into a rectangle. If 
the sectors revolved, we should find this interspaced 
with clear parts, but suppose the shutter to commence 
slowly opening at the end Hi, and go on until the 
whole slit HiHa were fully covered by light for a time 
and then begin to close up again from Hi toward Ha, 
the sector and drum revolving at the time, we should 
have some such figure as N M K L. The triangular 
part, M M' N, corresponding to the time the shutter 
took to get fully open, the rectangular part, IM'L L', 
being the time that it remained fully open, and the 
triangular part, L L' K, the period of closing. On further 
examining this diagram we note two complete bar 
spaces, and a little portion outside each, together equal 
to about that between two clear spaces. If now the 
sector were revolving at the rate above supposed and 
described, i. e., tJ^ second between each bar space, we 
should say that the shutter took then something be- 
tween two and three such intervals to open, say, ^V to 
■fji second to get fully open ; remained fully open about 
two spaces, i. e., say, fa, and closed in a little more than 
one space, T ^ to y^ second. The ideal or theoretical 
perfect shutter is one which takes no time to become 
fully open and to close as quickly, but as this is as yet 
not a practical thing, we have to accept this as a men- 
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tal conception, and compare the actual performance 
of any shutter with it by contrasting its practical 
efficiency with its theoretically possible efficiency ; we 
thus need but compare the area, M M' L L', i. e., the 
period of full opening, with the corresponding area, N 
N' K K', i. e., the base, N K', with base, L M'. 

In Fig. 4 we have two other diagrams yielded by 
shutters opening and closing at the center. The areas 
inclosed by the dotted lines correspond to the ideal 
unit of efficiency. We can see at a glance that the A 
shutter is much more efficient than the other, i. e., B 
form, which latter takes quite a comparatively long 
time to open as compared with the time it is fully open, 
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but closes quicker than it opens. Examination of 
many shutters has led the lecturer to the conclusion 
that very few of them had more than about 65 per cent 
efficiency. 

When working the apparatus as above described, 
when the speed of the sectors and bars was a knowable 
quantity, there was no necessity to measure the speed 
of the revolving drum. All that was required was a 
fairly steady motion, and that it be fast enough. This 
the lecturer easily attained for the demonstrated 
experiments by revolving the projecting axis by means 
of the fingers or a piece of string in the same way that 
one may cause a top to spin. If, however, the measur- 
ing of the speed of the sectors be a difficulty or 
objection, the following device may be substituted : a 
vibrating (tuning) fork of known frequency has at- 
tached to one of its arms a small reflecting mirror, 
which throws an independent point of light through 
the lens on to the face of the drum. When the fork is 
made to vibrate and the drum to revolve, the light 
from the small reflector traces a wave curve, and since 
the frequency of the fork's vibrations are known, this 
wave curve forms a time scale alongside the slit 
diagram. Examples of this method were shown upon 
the screen. 

Numerous examples were shown and explained, one 
especially demanding mention being that of a shutter 
which, when set at a rather slow speed, gave a fairly 
satisfactory record of its performances, but when set at 
a higher speed clearly betrayed the fact that it 
rebounded to such an extent that a slight secondary 
exposure was made. Under such circumstances 
obviously it would not be likely to yield satisfactory 
negatives. This shutter acted satisfactorily at about 
T V second, but when its speed was about ^ or fa the 
rebound exposure rendered it useless. A drop shutter, 
with elastic band, giving an exposure from start to 
finish of about T ^ second, yielded a diagram similar in 
shape to that in Fig. 3, but the time during which it 
was fully open was only about ^ second. Generally 
speaking, the smaller the stop, the higher the 
efficiency. 



Bicycle Notes. 

Verdi is trying to eclipse Cato's feat of learning Greek 
at eighty by riding a bicycle at eighty-two. 

Of 28,000 applications for patents in England so far 
this year, more than one-third are for improvements in 
bicycles. 

It is reported, says Uhland's Wochenschrift, that the 
pneumatic tires for the bicycles used in the French 
army are now to be made of leather. 

The average pedestrian moves about thirty inches 
at each step. The wheelman mounted on a bicycle of 
average gear covers about 8% feet at each downward 
movement of the legs, which makes half a revolution 
of the pedals. 

The city of Kobe, Japan, has issued a set of regula- 
tions governing the use of bicycles in its streets. They 
are much the same as those adopted in this country, 
except that riding for pleasure is prohibited after dark. 
One may ride on business, provided he goes slowly and 
carries a lantern. 

Ripley Church, southwest of London, is being turned 
into a sort of bicyclists' Westminster Abbey. It has 
now a memorial window to H. L. Cortis, who held a 
number of records a dozen years ago, and another 
window put up by cyclists to the memory of the host- 
esses of the Ripley Inn. 

Iiady bicyclists have begun to utilize their discarded 
bicycles for ornamental purposes. When a bicycle has 
had its day it is dismembered, limb from limb, and the 
parts hung up on the drawing room wall. On nails 
that once supported china brackets, over doors where 
fans held position, all the remains of the old cycles are 
displayed to view. 

A foolhardy feat has been performed by a young 
cyclist at Atlanta, Ga. He rode a bicycle down an in- 
clined board platform two feet wide from the top of a 
high building into the waters of the adjacent lake. 
Four men held the machine while he mounted, and at 
the word " go," he was sent off, and in an instant shot 
into the water, going over the handlebars of his 
machine. Both rider and bicycle were fished out in 
good condition. 

The most stupid anti-cyclist law, and there have been 
many of them, says the American Wheelman, is re- 
ported from Austria, where, in the district of Neustadt, 
the gendarmes have been arresting all cyclists riding in 
daytime without lanterns. The cyclists of Vienna, the 
most progressive wheelmen in the empire, where the 
sport is not yet free from many vexatious restrictions, 
fomented the most active resistance to the law. A lead- 
ing journal of the city called on the 20,000 riders of the 
captial to visit Neustadt en masse and, by compelling 
thousands of arrests, to show the stupidity of the law. 

Chainless bicycles, in which two pairs of bevel gears 
are used instead of the chain, are reported to have 
proved their superiority over the present style of wheel 
in a test, in which a wheel was run thirty-nine thou- 
sand miles without adjustment or appreciable wear, 
says Engineering News. " Dynamometer tests also 
show that the bevel gears run with less f rictiou than 
the chain. It is stated that one of the largest manu- 
facturers will soon put these wheels on the market. An 
obstacle to their rapid introduction is the time required 
to construct the machinery necessary for turning out 
the bevel wheels, which must be mathematically accu- 
rate in form." 

A duel on bicycles was fought in the Boulevard Ney, 
Paris, recently, says the Westminster Gazette. A large 
party of young fellows had been out cycling all day 
and were returning home, all very hilarious, when two 
of them quarreled, and they decided to settle the dis- 
pute by a duel with swords on their bicycles. The two 
combatants were placed fifty yards apart and then 
ordered to charge. They rode at one another at a 
furious pace, but overshot the mark and failed to meet. 
Wheeling quickly round, they returned to the charge, 
and this time came together with a terrific shock. Both 
were thrown, while the seconds, who were following 
behind also on bicycles, fell in their turn, and both 
were injured. Neither of the combatants touched the 
other with his sword, but, in falling, one ran his weapon 
into himself, and his opponent injured his leg. 

A military tandem bicycle has been designed by an 
officer of our army and is illustrated and described in 
the Journal of the United States Artillery for Novem- 
ber-December, by Lieut. William C. Davis, U.S.A. 
The feature of the device is the absence of sprocket 
and chain. The two riders sit directly over the front 
and rear wheels respectively, and the crank axles are 
geared up to the proper speed by a suitable mechanism 
in a gear box on the axle. This is a simple epicycle 
gear, giving two revolutions of the wheel to one of the 
axle. The front or steering wheel is analogous to the 
"geared ordinary," and the two wheels are connected 
by a Humber frame. The gearing is in a dustproof 
gearbox, and is oiled through the hollow axle; the 
frame may be hinged to make it more portable, and the 
weight of this bicycle need not exceed 40 pounds for 
the roughest service. It is designed to carry two 
riders and 40 pounds additional weight of equipment. 
The same article describes a number of bicycles de- 
signed for military use in the French and German 
armies, but all of these have chains. 
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Kcceut Archaeological News. 

It is said that an unknown ruined city of large area, 
with two temples and two pyramids, has been discov- 
ered in the state of Gurrero, Mexico, by Mr. William 
Niven, a well known mineralogist. 

Gross vandalism has destroyed some interesting 
Druidical remains on Dartmoor. The stone avenue at 
Bel Tor corner on Sherburton Common and many 
" hut circles " and " menshirs " have disappeared. The 
stones have been broken up by contractors to furnish 
material in mending adjacent roads. 

In one of the chief squares of Patras some important 
sculpture and an ancient mosaic pavement have re- 
cently been discovered. The most important piece is 
a statuette which is undoubtedly a copy of the Athene 
Parthenos of Phidias. The head and arms and part 
of the shield are missing, but it is hoped they may be 
found on further excavation. 

A heathen burying ground, with giant skeletons, 
was recently dug up at Mitterndorf, in the Austrian 
Salzkammergut. Many of the bodies were six feet 
seven inches tall ; they were all buried with the feet to 
the east, each inclosed in a circle of stones, with a 
stone under the head. Large earrings and finger.rings 
were found on them, and one skeleton held a knife in 
its hand. No signs of Christian burial were discovered. 

A new " Survey of London" is being prepared, under 
the editorship of Sir Walter Besant, which will give an 
account of every important building, institution, and 
company in the whole of Greater London. It will con- 
tain a history of the city, its trade, political power, and 
customs, and will be a complete record of its condition 
at the end of the nineteenth century. The book will 
be in eight quarto volumes, fully illustrated, and will 
be published by the Blacks. 

Cornell University, which for some years has had the 
finest archaeological museum of any American universi- 
ty, has just added to it a collection of rare specimens 
of ancient Greek pottery, showing the development of 
the art from the beginnings about 1500 B. C. to its per- 
fection about 450 B. C. These were purchased for the 
university by Prof. B. I. Wheeler while in charge of 
the American School at Athens last year. A collection 
of ancient Greek coins, bought from the same appro- 
priation, has not yet been catalogued. 

The London Society for the Protection of Ancient 
Buildings has written to Lord Cromer concerning the 
defacement of Nile scenery in consequence of the blast- 
ing operations now being carried on for the purpose of 
obtaining limestone for the embanking of the river. 
The petitioners point out that although stone has 
always been obtained from the cliffs of the Nile, yet 
the ancients never procured it in the present wasteful 
manner, and suggest that certain spots should be 
selected to take the stone from, and that in future the 
quarries should be driven into the rock, instead of 
prominences being blown away. 

At a recent sitting of the Academy of Inscriptions, a 
letter was read from M. Gaukler, Director of Antiqui- 
ties in Tunis, reporting the discovery at Susa of a well 
preserved mosaic, the central figure in which is believed 
to be Virgil. Dressed in a white toga with blue border, 
he has on his knees an open papyrus containing the 
eighth line of the first book of the iEneid. The Muse 
of History and the Muse of Tragedy, standing on each 
side, are listening. The central figure, beardless and 
with short hair, agrees with ancient miniatures of Vir- 
gil, the only portraits hitherto known. The mosaic is 
thought to be a contemporary copy of some celebrated 
work, perhaps of one of the vignettes mentioned by 
Martial. The Academy showed great interest in this 
discovery. 

The Norwegian traveler, Sven Hedin, has contrib- 
uted to a German journal, Globus, an interesting ac- 
count of his journeyings in Central Asia, in the district 
north of the Kwenlung Mountains. Ruins of large 
towns were discovered which have been buried by suc- 
cessive sandstorms spreading over a thousand years; 
hence very modern from a Petrie point of view. Sep- 
arate houses were uncovered of very fragile construc- 
tion, consisting of wooden pillars, while the walls were 
put together of plaited reeds covered with mud. The 
latter were rendered at once impervious' and suitable 
for decoration by being coated with white plaster. 
Drawings were discovered on these walls, and well exe- 
cuted, of human figures, horses, dogs and flowers, and, 
judging by the copies which have been brought back, 
of no small artistic merit. Small figures of Buddha 
were also dug up, as well as various fruit trees, which 
told a tale of the bygone days when this arid surface 
was once made fertile by the waters of the river 
Kerija. 

Dr. DOrpfeld, in one of his recent lectures in this 
country, expressed the opinion that the latest archaeo- 
logical explorations in Greece, richly rewarded as they 
have been, instead of exhausting the field, have, as yet, 
barely made a beginning in the work of bringing to 
light what Greece has to offer in the way of archaeo- 
logical information, says the American Architect. So 
far as the classical period of G reece is concerned, Del- 
phi, Olympia, and the cities of Asia Minor have still 
much to show, but the greatest discoveries are proba- 
bly to be made in the ruins of the prehistoric period, 



at Mycenae, Argos, Medea, Orchomenos, and other 
places. The remains of ancient Argos, which, accord- 
ing to the legend, was built by seven one-eyed giants 
from Asia, have hardly been touched, and, after the 
discovery of the body of Agamemnon amid the ashes 
of his palace at Mycenae, it would be hard to say that 
the bones of Jason, if not, indeed, the talking prow of 
the Argo, may not be exhumed in the more ancient 
city, which, even in historical times, showed the tomb 
of Ariadne. It seems to be settled that the inhabitants 
of Argolis at the Homeric period were ignorant of the 
use of writing, thus confirming the ancient tradition, 
that the poems of Homer were not written, but handed 
down by verbal repetition for many generations before 
they were committed to writing ; and everything that 
can be learned about the people who have for three 
thousand years been regarded as demigods and heroes 
is doubly interesting, not only as an addition to the 
legends which have made Jason and Medea, Orpheus, 
^Esculapius, Theseus, Castor and Pollux, Admetus and 
Atalanta, and the other Argonauts, nearly as familiar 
to us as- they were to the Roman youths two thousand 
years ago, and to the Greeks a thousand years earlier 
still, but as a contribution to the early history of the 
human race. 



A VEHICLE RUNNING GEAE ATTACHMENT. 
To facilitate the making of short turns with a vehicle 
is the object of the improvement shown in the accom- 
panying illustration, according 'to which two small 
wheels or casters arranged beneath an axle may be 
made to engage the ground and lift the main wheels, 
so that the distance between the wheels supporting the 
axle will be diminished. The improvement has been 
patented by Archie D. Blodgett, of Berlin, N. H. 
Clamped to the rear axle are clips with bearing plates 
in which are held two horizontal shafts, each carrying 




BLODGETT'S VEHICLE BUNNING GEAE. 

at one end a vertical shaft and at the other end a down- 
wardly extending brace, the lower ends of the braces 
having bearings for the lower ends of the vertical shafts, 
and each of the latter carrying a caster wheel, as shown 
in Fig. 1. Springs connected with the vertical shaft 
tend to keep the axes of the casters transverse to the 
reach arid springs on the horizontal shafts tend to throw 
the vertical shafts rearward and upward, away from the 
ground. Rigidly held on the under side of the reach 
is a guide plate, on each edge of which is a slide co-ope- 
rating with an arm carried by a thumbscrew in the 
sides of the reach, the arms swinging to allow the slides 
to move freely or hold them at the limit of their move- 
ment. Projecting downward from each slide is an arm, 
and both arms are connected by rods with the bear- 
ings of the shafts near the casters, the arms being 
adapted to be locked, to be moved in unison, and being 
also connected by chains to each side of the front axle. 
The arrangement is such that, as the vehicle turns to 
the right, the left hand chain will be drawn on, moving 
the left hand slide, and swinging the corresponding 
vertical shaft downward, when its caster engages the 
ground and lifts the left hand main wheel. When it is 
desired to have both the casters engage the ground, 
the slides are connected with each other by a locking 
bolt, when both casters will engage the ground as the 
vehicle turns in either direction. Fig. 2 represents a 
modification of the improvement in which the use of 
the spiral springs is avoided, and spring arms carried 
by the rear axle are employed, the modification being 
more especiallj' adapted to vehicles in which it is incon- 
venient or undesirable to attach thtf rods to the reach. 



Domestic fowls have two diseases of a diphtheritic 
nature, according to a report of M. Gallez to the Bel- 
gian Academy of Medicine. One is a contagious 
catarrh, called also morve, or fowl glanders, which is 
very contagious and fatal to hens and may give diph- 
theria to human beings. The other, though called 
fowl diphtheria, has nothing save the name in common 
with human diphtheria. 



Science Notes. 

Prof. Fresenius disclaims any confirmation of M. Bar- 
riere's alleged discovery of a new element, " lucium." 

The tercentenary of the birth of Descartes was cele- 
brated at Tours,, recently, by the local archaeological 
society. 

The collection of fossils made by the late Prof. Sir 
Joseph Prestwich has been presented to the Geological 
Department of the British Museum by Lady Prestwich. 

Dr. Roux has accepted a decoration from the German 
Emperor. Pasteur declined a similar honor, but the 
conditions were slightly altered in the present case,and 
Dr. Roux very properly did not decline the honor. 

A magnificent daylight meteor was seen by Prof. 
Brooks at the Smith Observatory, Geneva, New York, 
on the afternoon of January 19, soon after sunset. It 
exceeded Venus in brilliancy and moved slowly south- 
ward across the eastern sky. 

By thermo-electric methods Messrs. Holman, Law- 
rence, and Barr have recently fixed the melting points 
of the following metals : Copper melts at 1,095" Cent., 
silver melts at 970° Cent., platinum melts at 1,759° 
Cent., and aluminum melts at 660° Cent. 

M. Levat has recently made a communication to the 
Paris Academy of Sciences on the tempering of steel in 
phenol. From comparative trials on the same steels 
tempered in water and phenol respectively, it has been 
found that the hardness and elasticity in the latter 
case was much greater than in the former. 

In mediaeval times rhinoceros horns were employed 
for drinking cups by royal personages, the notioii being 
that poison put into them would show itself by bub- 
bling. There may have been some truth in the idea, 
as many of the ancient poisons were acids, and they 
would decompose the horny material very quickly. 

A bill to promote aerial navigation has been intro- 
duced by Representative Baker, of New Hampshire. 
It is proposed to give $30,000 to Prof. Langley, $20,000 
to James Selden Cowden, of Virginia, and $20,000 to 
the War Department. There is little chance of such a 
bill being passed, and it is a question if public money 
should be used for such a purpose. 

M. Gaston Tissandier, who, for the last quarter of a 
century, has presided over La Nature, our excellent 
French contemporary, has just retired from the editor- 
ship and M. Henri de Parville has succeeded him. The 
character of this model scientific journal will not be 
changed, and it is to be hoped that the high degree of 
success which has attended this journal in the past 
will continue to be enjoyed by it. 

Krafft-Ebing, of the University of Vienna, according 
to the Medical Times, New York, enlivened his instruc- 
tion lately by allowing a madman, one of his patients, 
to lecture on mental diseases in his stead. The man is 
afflicted by periodic attacks of mania, during which he 
is much more clever and witty than when sane. His 
lecture on " The Mental Condition of the Maniac in 
Periodical Attacks of Madness " was a brilliant success. 
After it was over he was shut up again. 

The hot lakes district of New Zealand, covering an 
area of 1,000 square miles, is very actively and pecu- 
liarly volcanic. The particular attraction of the dis- 
trict lies in the changes that are continually taking 
place in it. Almost from day to day extraordinary 
transformations are worked by heat, fire and steam. 
The greatest of the volcanic mountains, Ruapehu, rises 
to a height of 9,000 feet, and one of the geysers is esti- 
mated to throw water and steam to a height of 180 feet, 
while the lakes, ponds and pools contain water of 
every degree of temperature. 

The toxicity of the flesh of poisoned animals may 
easily prove a source of danger, and at a recent meet- 
ing of the Medical Society of Berlin, Lewin recounted 
some interesting experiments made to determine the 
toxicity of such flesh. Having given 20 centigrammes 
of strychnine to a fowl, he gave its flesh to a dog to 
eat. After the first 225 grammes the animal became 
ill ; after a second portion it was seized with tetanic 
convulsions and died. The experimenter found that 
some animals are very tolerant of certain poisons, for 
example, fowls to strychnine, goats to hemlock, part- 
ridges to arsenic, rabbits to nicotine. He considers, 
says the Pharmaceutical Journal, that although ani- 
mals may have ingested poisons without inconvenience 
to themselves, it may easily follow that their flesh will 
prove toxic to man if used as food. 

Wm. Crookes, F.R.S., of thallium and radiometer 
fame, in lecturing on " Diamonds," at the Imperial 
Institute, says Knowledge, disclosed some interesting 
facts. He mentioned that the four principal mines 
(Kimberley) employed about eight thousand persons. 
From two to three million carats of diamonds were 
turned out in a year, and up to the end of 1892 ten tons 
of diamonds, valued at £60,000,000, had come from those 
mines. In 1895 there were found 2,435,541 carats of 
diamonds, realizing £3,105,958, at an expenditure of 
£1,704,813, and leaving a profit of £1,401,145. The larg- 
est known diamond, weighing 970 carats, was found at 
Jagersfontein mine, and was now being cut at Amster- 
dam. But even diamond mining has limitations, for 
Mr. Crookes said the mines were capable of yielding 
more, but they were limited to a certain output in 
order to maintain the price. 
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COHPBESSED AIB HOTOB ON THE ELEVATED 
BAILEOADS, NEW YOBK. 

Compressed air, considered as a motive power, affords 
a striking evidence of the pertinacity with which a 
prejudice, which has been engendered by early failures 
in any line of experimentation, will cling to it in 
subsequent attempts. At least so it would seem, if one 
should judge by the ever recur- 
ring predictions of failure which 
greet the arrival of a new design 
of compressed air motor. These 
predictions are usually prefaced 
with the statement that the de- 
fects of compressed air are in- 
herent in the application of 
the principles upon which it 
works, certain physical laws 
rendering it impossible that a 
high efficiency can be achieved. 

That the early attempts were 
doomed to failure because of an 
extravagant loss of power be- 
tween the compressor and the 
motor cannot be denied ; but 
that the defect should be set 
down as permanent and without 
remedy is to cast discredit upon 
the resources of science and me- 
chanics. So far from the course 
of invention in this particular 
lield being of the blind and 
uninstructed kind, it has been 
carried out on scientific lines and 
marked by an intelligent investi- 
gation which will compare favor- 
ably with that in any other field 
of experiment. 

In the early and faulty use of 
the system, air was compressed 
and stored in a receiver, from 
which it was drawn for use in 
the cylinders of the motor. It 
was found that the mean pres- 
sure available behind the piston 
of the motor was very much less 
than the mean pressure at the air 
piston of the compressor. So 
great was the loss that in some 
of the plants it is acknowledged 
to between fifty and sixty per cent. 



that it was inherently and essentially uneconomical. 
Subsequent experiments in Europe and America have 
shown, however, that by the application of heat to the 
air on its way from compressor to motor, its efficiency 
may be largely increased, and in the various street 
car motors now running in both countries this reheat- 
ing is invariably carried out. The system adopted by 
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OF HOTOB IN COURSE OF CONSTRUCTION, SHOWING BATTEBY OF COHFBESSED 
AIB STOBAGE FLASKS. 



to have amounted 
The difficulty was 
due to a natural law governing the contraction and ex- 
pansion of air, according to which its sudden compres- 
sion is. marked by a sudden rise in temperature, and its 
sudden expansion being followed by a corresponding 
fall. If a given volume of free air be compressed 
to one-half, its temper- 
ature will be raised 116 
degrees ; on the other 
hand, if a given volume 
of free air be expanded 
to twice its original vol- 
ume, its temperature 
will fall 116 degrees. If 
air be compressed in un- 
jacketed cylinders, the 
attendant heat will be 
communicated to the 
walls of the cylinders 
and lost by radiation, 
and what heat is not 
lost in this way will 
escape by radiation 
from the storage tanks, 
as its temperature falls 
to that of the surround- 
ing atmosphere. Again, 
the expansion of the air 
in the motor cylinders 
will be attended with a 
corresponding fall of 
temperature, which, ac- 
cording to law, will be 
accompanied by a de- 
crease in volume and, 
therefore, in pressure, 
this decrease in pressure 
being additional to that 
which results from the 
expansion of the air due 
to the travel of the 
piston. There will thus 
be a loss at both ends 
— that at the compressor 
due to the generation 
of heat and that at the 
motor due to its dissipa- 
tion. There will also be the mechanical disadvantage 
that, the temperature of the exhaust being considerably 
below the freezing point, the passages are liable to be 
clogged with ice. 

These are the fundamental difficulties which threw 
discredit upon the first attempts to use compressed air 
as a motive power, and led to the sweeping assertion 



the builders of the motor which forms the sub- 
ject of the accompanying illustrations consists in pass- 
ing the compressed air through a tank of hot 
water before it is used in the cylinders. There are 
certain other economies attending the compression at 
the power station and the utilization of the exhaust 
steam which altogether render the plant of the Hardie 
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motor of special scientific and technical interest. One 
of the most marked advances over the old systems 
is seen in the extremely high pressure (2,000 pounds 
to the square inch) at which the air is stored in 
the tanks. This has been adopted because of the 
valuable and opportune property of air that under 
high pressures a certain increase of pressure calls for 



less power and produces less heat than under low pres- 
sures. It has been found that to compress 1 cubic foot 
of free air to 500 pounds pressure per minute requires 
0"316 horse power, whereas to compress the same 
amount of free air to 2,000 pounds pressure requires 
only 0*400 horse power, though it is deemed advisable 
to allow 0'45 horse power in practice. The heat of 
compression is saved by com- 
pressing the air in three stages, 
and passing the heated air 
through tubes around which 
cold water is circulating. The 
air-cooling water is fed to the 
boilers, and the heat which it 
has withdrawn from the com- 
pressed air is thus recovered. 
The compressed air is stored in 
a nest of rolled steel flasks at the 
normal temperature of the atmos- 
phere, and from them is supplied 
to a similar nest of flasks carried 
on the motor. 

The reheating of the air is ac- 
complished by passing it at the 
working pressure of 150 pounds 
to the square inch — to which it 
is brought down by a reducing 
valve — through a tank of water 
heated to 350 degrees, which is 
carried on the motor and re- 
charged at the end of each trip. 
In its passage through the hot 
water, the ah is not only ex- 
panded by the increase of tem- 
perature by fifty per cent of its 
original volume, but it absorbs 
and carries over to the cylinders 
an amount of water, in the shape 
of steam, equivalent to half its 
own original volume. Thus 
each fifty cubic feet of air ad- 
mitted from the storage flasks 
takes up half its own volume of 
steam, or twenty-six cubic feet 
— an increase of over fifty per 
cent ; and as it also receives an 
increase of volume of fifty per 
cent due to increase of temper- 
ature, there is a total gain of volume, as the air and 
steam pass from the heater, of 100 per cent. The 
condensation of the steam in the cylinders and pipes 
liberates the latent heat and maintains the temperature 
well above the freezing point, besides acting as a lubri- 
cant in the cylinders. 
The experimental motor which will shortly be run- 
ning on the elevated 
roads differs materially 
in appearance from the 
steam locomotives now 
employed. The boiler 
of the latter will be re- 
placed by a stack of 36 
tanks or flasks, 9 inches 
diameter by 15)£ feet 
long, inclosed in a sheet 
iron casing. The famil- 
iar steam dome and 
smokestack are want- 
ing ; the sand box being 
placed as at present 
below on the frame 
There are four coupled 
driving wheels, and the 
cylinders, which are 13^ 
inches in diameter by 
20 inches stroke, are 
placed directly beneath 
the cab. These, it will 
be seen, are consider- 
ably larger than those 
of the present locomo- 
tives, which are 12 in- 
ches diameter by 16 in- 
ches stroke. Altogether 
the new motor will be a 
much more powerful 
machine. 

On a line with such 
frequent stops as the 
elevated road, rapidity 
in starting is a consider- 
ation of the first im- 
portance. In addition to 
its increased cylinder 
power, the motor is 
provided with a by -pass, 
by which air may be admitted to the cylinders indepen- 
dently of the slide valve. The motor is thus provided 
with a reserve of tractive effort which will save 
several seconds each time the train is started and will 
result in a saving of several minutes on the round trip. 

From the above description our readers will be able 
to secure a general idea of the principles and construc- 
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tion of the new motor, which is about to contest the 
supremacy of the steam locomotive under conditions 
which will provide " a fair field and no favor." Judg- 
ing from the results obtained with the Hardie motors 
which are running on the lines of the Third Avenue 
company in this city, it is reasonable to expect that the 
new motor will not suffer in the comparison. The first 
two of these cars, which were 
put in service on August 3, 1896, 
have now run about 20,000 
miles and carried 125,000 pas- 
sengers. During the heaviest 
snow storm of this winter they 
ran 158 miles on time, their 
service comparing favorably 
with that of the cable cars. 

How far the same efficiency 
can be shown by the heavier 
motors, and how far they can 
show superior economy to the 
steam locomotive, will now 
be determined by a lengthy 
and careful test. 



possible to place wedges between them which would 
be long enough to reach the required height at their 
thic ker ends, unless the angle of the incline should be too 
great for the power of the bridge engine. To overcome 
this difficulty, applying the principle of inclined plane. 
Mr. Roemheld made his wedges in sections. Those 
used recently were in four parts, each about eighteen 



The Niger Exploring 
Expedition. 

After an absence of three 
years, the expedition under 
Lieut. Hourst has safely re- 
turned to Europe from the 
Niger, says Nature. The 
party ascended the Senegal 
River, and then carried the 
section of an aluminum boat 
overland to the upper part 
of the Niger. On reaching 
this river the pieces of the 
boat were put together, and 
two native boats purchased. 
In these the expedition sailed 
down the Niger to Timbuctoo, 

where a stay of ten months was made. The voyage 
from Timbuctoo to Lokoja, at the confluence of the 
Niger and Benue, seems to have been arduous, but 
from that point the expedition was towed by a launch 
belonging to the Royal Niger Company to the coast at 
Wari. How much fresh topographical information 
Lieut. Hourst's party has obtained is not yet stated ; 
this will depend on the highest point reached on the 
Niger. Reuter's message states that the expedition 
" first met the river Niger at Kayes ; " but that town is 
on the Senegal River. There can be no doubt, how- 
ever, that much valuable scientific information was 
obtained, for the expedition traveled slowly and was 
admirably equipped. One novelty was the use of a 
phonograph for reporting the native war songs. The ex- 
pedition kept peace 
with the natives 
throughout the jour- 
ney, in which it dif- 
fers greatly from 
some of those previ- 
ously conducted by 
French explorers in 
that region. 

•-♦-« 

Kai *in 2 a Draw- 
bridge by Wedges. 

A novel piece of 
engineering was 
done in Chicago on 
October 25, says the 
Railway Review, 
which was watched 
with much interest 
by civil and railroad 
engineers. The 
bridge over Clark 
Street was raised for 
the purpose of in- 
serting new casters 
in the place of the 
old ones, which were 
so much worn down 
as to be at least two 
inches too small. As- 
sistant City Engi- 
neer Roemheld, who 
had the work in 
charge, used a series 
of wedges in place of 
raising the structure 
by means of jack 
screws. The experi- 
ment proved an en- 
tire success. There 

were eighty of the old casters to be removed. The old 
system would have required that the bridge be lifted on 
jackscrews, so that all the casters could be taken out at 
the same time and the new ones put in their places. By 
the new method the work was greatly simplified and 
shortened. 

The casters were so close together that it was im- 
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inches in length. The thinner sections of wedges were 
placed first in front of six of the old casters, separated 
at such intervals as to distribute the weight of the 
structure in the right proportion. Then the bridge 
was made to revolve, the six casters rose on the wedges 
and lifted the bridge free from the remainder of the old 
casters. When these had been taken away, there was 
room for laying the remaining sections of the wedges 
one after another, until the elevation of the bridge was 
sufficient to allow the placing of the new casters. 
When all the new casters had been placed for which 
there was room, the next move was to lower the bridge 
so that its weight would rest on the new rollers, re- 
lieving the six old ones that had done extra service, so 
that they might be removed. A crew of twenty men, 
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under the supervision of Mr. Roemheld, worked through 
the daylight hours in changing the casters. Under the 
old system of work, it is estimated that the change 
could not have been effected in less than three days, 
and it would have required the erection of timber 
false work to accomplish it. In the work as done, not 
a stick of timber was used. 



CAPTURE OF A FIFTY FOOT WHALE IN PUGET 

SOUND, WASHINGTON. 
Despite the multiplied number of subjects which are 
being gathered day by day within the field of the pho- 
tographer's industrious and ever ready camera, there 
are some which even the omnipresent "Kodak "and 
its kind have failed to secure except on rare occasions. 
Of such an exceptional sort, 
surely, are the photographs 
of a newly captured whale 
from which the engravings 
which accompany the pres- 
ent article have been made. 
They were taken and for- 
warded to this office by Mr. 
William E. Crain, of Tacoma, 
Washington, shortly after the 
whale had been towed ashore, 
and it is probable that the 
engraving, which shows the 
huge mammal with its mouth 
opened, revealing the long 
hairlike fringe of the baleen 
or whalebone blades, is the 
first of its kind ever produced. 
Not without much toil and 
frequent misgiving was the 
monster captured, for the 
hunters were inexperienced 
and the weapons inadequate, 
at least so it would appear 
from the local accounts of the 
hunt, which seems to have 
occupied, from the time the 
first assault was made to the 
hour at which the whale was 
finally moored in the harbor, 
just one week. The capture 
was mainly due to the efforts 
of four men in two small 
boats, who drove the first 
harpoon near the dorsal fin^not a fatal nor even a 
dangerous spot, as may be judged by the fact that 
they were towed for hours without the mammal being 
sensibly affected. They implanted other harpoons 
with little effect, and were subsequently joined by a 
small screw steamer which had rigged up a cannon on 
its bows for firing the harpoon. With this weapon a 
fatal shot was fired, the harpoon entering near the 
heart. It was estimated by the first captors that their 
boat was towed in all fully two hundred miles, and as 
the whale appears to have been moving constantly up 
and down the waters of Puget Sound for a whole week, 
the estimate is probably not exaggerated. The final 
effort in which the boats closed in on the whale is 
thus described by one of the hunters : "His only object 

seemed to be to 

. - — — evade his pursuers. 

This evasive work 
alone made the fight 
hazardous to us. 
With a mighty spout 
ofwater he would 
fluke and dive be- 
neath the steamer, 
and rise upon the 
opposite side. We 
were in constant fear 
lest he might scratch 
his back on the hull 
and demolish the 
craft. When charged 
upon the starboard 
side of the boat, he 
would sound lightly 
and bob up serenely 
on the port side. 
Once in a while he 
would remain down 
a few minutes as if 
playing hide-and- 
seek, and then sau- 
cily show his dorsal 
fin astern, or ahead, 
and send up a rain- 
bow of water as 
though waving a flag 
of defiance. The 
boats were not once 
attacked, and he 
would always ma- 
neuver to find a way 
to come up in open 
space, although he 
manifested no dispo- 
sition to run straight 
away and beat a full retreat." The photographs, which 
were taken after the whale had been towed to the 
shore and beached, give a remarkably clear impression 
of one of these most remarkable of all creatures. All 
three engravings show it in the position it would 
occupy in the water, and not upon its back, as the 
curious appearance of the mouth might suggest to 
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those who are not familiar with the appearance of a 
whale. 

The approximate measurements were as follows : 
Length over all, 50 feet ; width of tail, 10 feet ; thick- 
ness through the body, 12 feet ; length of jaw, 17 feet. 
The captors believed that he was one of the rorqual 
species, which is said to be common on the Pacific 
coast, and to have a habit of entering inland waters ; 
but, judging from the photographs, it seems to bear 
more of the characteristics of the humpbacked whale, 
so called by whalers on ac- 
count of the peculiar shape 
of the dorsal fin. This spe- 
cies is distinguished also by 
the great length of the pec- 
toral fins, and the fact that 
while the body is black, 
these fins are white, both 
of which characteristics are 
present in this specimen, 
as will be seen in the front 
view, which shows these 
fins extended. It is true 
the rorqual has the skin 
of the throat and under- 
body seamed with deep 
longitudinal furrows, but 
this is also a mark of the 
humpbacked whale, and is 
present in this specimen. 
These furrows appear on 
the fold of skin which in 
the engraving is seen press- 
ed out under the left side 
of the lower jaw. Further 
marks that establish its 
species are the compara- 
tively shallow upper jaw 
and the peculiar knoblike 
swellings which ornament 
or disfigure it. 

The most interesting en- 
graving is the wood cut 
which shows the interior 
of the mouth. The upper 
jaw is provided with a 
continuous row of closely 
packed whalebone blades, 
which are pendent from 
the roof of the mouth, 
and terminate in fine, 

long, brushlike ends. When the mouth is closed the 
fringelike ends of the whalebone lie in the channel-like 
space between the tongue and the sides of the lower 
jaw. 

These act as a strainer when the mouth is open, 
and serve to retain the crustaceans and small or- 
ganisms which form the food of these fish. The mouth 
is first filled with water, and then, as it is closed, the 
water flows through this natural sieve, leaving the 
nutritious matter behind. The expulsion of the water 
is completed by the raising of the tongue, which lies 
within the deep cavity of the lower jaw, against the 
roof of the mouth. 

It should be stated that when the whale was being 
towed to the harbor it made a desperate resistance, 
and a veritable tug of war occurred between whale 
power and steam power, in which for a while the boat 
was held stationary. A glance at the huge tail and 
broad fins accounts for the high speed which the 
whale attains, and it is interesting to note that the 
flukes of the tail are very similar in shape to the latest 
type of propeller blades on a modern steamer. 



plunger for a cutoff. The engine is steam tight, and 
requires no ring packing. It can be made marine 
type, and of course can be either simple or compound. 
" It is not a cheap machine, although it costs very 
much less than the ordinary engine. It weighs less 
and occupies only a fraction of the space of the old 
style engine. Mr. Brambel says : ' When anyone can 
build a fifty horse power engine that may be carried 
around in a hand satchel he has something that is very 
valuable, particularly when that engine is adapted to 




THE BRAHBEL ROTABY ENGINE. 

Last November the press of the country was informed 
by special telegrams that Mr. Grant Brambel. of 
Sleepy Eye, Minn. , had invented and patented a rotary 
engine for which he was offered at that time £320,000 
($1,600,000) from an "English syndicate." It was re- 
ported that the whole amount of the purchase money 
was paid over in cash and deposited in Chicago banks 
by the inventor. 
There are a num- 
ber of variations 
of the story, of 
which the follow- 
ing is an exam- 
ple, the clipping 
being taken from 
the Chicago Daily 
Tribune : 

" The engine 
does away entire- 
ly with the crank 
motion of the 
steam engine, a 
most desirable, 
but to all intents 
and purposes an 
impossible thing 
to do. The en- 
gine uses its own 
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any and all kinds of work wherever power is used. 
The Brambel engine of fifty horse power, weighing less 
than a hundred pounds, may be attached to the end 
of the armature of a dynamo and all the belting done 
away with, or a Brambel engine not larger than a com- 
mon saucer could be attached to a creamery separator, 
and set it whirling at the rate of 6,500 revolutions a 
minute. The largest of these engines, 250 horse power 
in size, is less than a foot wide at the base and eighteen 
inches high. It is in use in a dynamo room at Trenton, 
N. J., and the firm say they never had a more satis- 
factory machine. The patent was obtained a year ago, 
since which time several machines have been built and 
put into use.' " 

The latest telegram that we have seen proceeds from 
Sleepy Eye, Minn., dated January 16, 1897. We quote 
from the New York Herald : 

" The sale of Grant Tirambel's rotary engine to the 
Allen syndicate, of London, England, has been consum- 
mated, and the Sleepy Eye-inventor has letters of credit 
on the Bank of England for $6,700,000. The amounts 
paid were : For the English patent, $1,600,000 ; for 
France and Germany, $2,000,000 ; for the United States, 
$3,100,000. 

" These amounts and the fact of the receipt of the 
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letters of credit were verified by the inventor to-day 
when I called on him." 

It is evident that the gentleman from Sleepy Eye is a 
very wideawake young person, and we take pleasure in 
publishing herewith an extract from his specification in 
which he describes the operation of the device. During 
the prosecution of the case some four patents were 
cited, one of which quite closely resembles the Brambel 
invention, and seems to depend upon the same general 
principle of operation. The extract reads as follows : 

" Having described the 
construction of the improv- 
ed motor, the operation 
thereof, briefly stated, is 
as follows : When the 
throttle valve is turned to 
admit steam or other mo- 
tive agent to one of the 
inlet ports, said agent en- 
ters the cylinder adjacent 
to one of the expansion 
chambers, 25, and is thus 
admitted to one of the 
chambers or recesses in the 
piston. The expansion of 
the steam gives the im- 
pulse necessary to carry the 
piston in the direction indi- 
cated by the arrow (sic) in 
Fig. 2 a sufficient distance 
to bring the succeeding 
recess or chamber into the 
field of the incoming 
steam, the first named 
chamber being meanwhile 
exhausted at 12. The re- 
versal of the motor is ac- 
complished by moving the 
lever, 13, to cause the ad- 
mission of steam through 
the other inlet port. 

" It will be understood 
that in practice various 
changes in the form, pro- 
portion, and the minor de- 
tails of construction may be 
resorted to without depart- 
ing from the principle or 
sacrificing any of the ad- 
vantages of this invention. 
" What I claim is — 
" In a rotary engine, the combination of a cylinder 
having opposite heads provided with registering 
extended bearing boxes, inwardly divergent steam in- 
let ports communicating with the interior cylinder at 
their inner ends and a common valve casing at their 
outer ends, a cutoff and reversing valve arranged in 
said casing, a rotary piston arranged in the cylinder 
and provided with peripheral pockets adapted to 
communicate with steam chambers at the inner ends 
of said ports, registering cross-sectionally semicircular 
grooves formed in the contiguous faces of the piston 
and cylinder heads concentric with said bearing boxes, 
said grooves combining to form cross-sectionally circu- 
lar lubricating ducts, a shaft mounted in said bearings 
and fixed to the piston, and lubricating devices in 
communication with the bores of said bearings, where- 
by lubricating material is adapted to pass between the 
ends of the piston and the cylinder heads and ac- 
cumulate in said lubricating ducts to form packing to 
prevent the exhaust of steam or the passage thereof 
from one pocket to another of the piston, substantially 
as specified." 

It had not been our intention to describe or notice in 
any way the above mentioned invention, but we are in 
receipt of so many inquiries from correspondents and so 

many requests for 
copies of the pa- 
tent that we have 
decided it was 
best to state the 
facts of the case 
and publish re- 
productions of the 
patent drawings 
and copy the sali- 
ent features of the 
specification and 
the claim. 

We have not 
written to Mr. 
Brambel for any 
light on the sub- 
ject of his valua- 
ble patent. We 
learn, however, 
that he is a tele- 
graph operator, 
and we imagine 
that possibly his 
vocation may 
have something 
to do with the 
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wide publicity which the story has attained. We 
do not know what object there is in foisting upon the 
public a story which is in such a high degree improba- 
ble. We do not need to go beyond the patent itself and 
its very narrow claim to discover the falsity of the 
rumor. The principle upon which the engine is opera- 
ted is by no means new, while the claim confines the 
design to minute details of construction. If, as it is 
claimed, an English syndicate has purchased the patent 
at a price of some $7,000,000, is it not likely that be- 
fore investing so vast a sum the patent itself would have 
been submitted to rigid examination as to scope and 
validity ? We believe, therefore, that the story can be 
regarded in no other light than a hoax, and it is the 
object of the Scientific American to try and arrive 
at the truth of such matters. We desire simply to 
direct the attention of anyone who may be suffi- 
ciently interested in the story to examine into the 
merits of the case, and we believe that they will be sat- 
isfied with us that the whole matter is founded on base- 
less rumor. 



THE TRAINING OF HOESES. 
A military bicycle and athletic tournament in aid of 
a fund to endow hospital beds for the National Guards- 
men of New York and vicinity was held in the Madison 
Square Garden, New York City, from January 11 to 16, 



be trained indoors, in armories or riding academies. 
The artificial gaits of the saddle horse are simply 
natural gaits which have been improved by a greater 
freedom in the movements of the shoulders and greater 
flexibility of the joints. A distinction is usually made 
between military and school trained horses and hunt- 
ing and racing horses, as the latter receive their 
training out of doors and not under cover. The 
military horse must not only have a good temper, be 
obedient, speedy and quick to turn, but must be also 
accustomed to firing, music, flags, and, in fact, must 
not be afraid of anything. On the other hand, a horse 
trained in a riding school must be proficient in the 
acquired gaits by which the riding masters try to im- 
prove the natural gait. This teaching comprises 
maneuvers of two kinds. The first includes those in 
which the horse does not lift his feet any higher than 
in his natural gait, and the second in which both fore 
feet or all the feet are raised from the ground simul- 
taneously. Our engraving shows a number of steps 
which are obtained by fancy training, both as taught 
by the riding schools and by the military trainers. 

The "piaffe," shown in the lower left hand corner of 
our engraving, is the trot without movement, the 
animal lifting diagonally opposite feet simultaneously 
as in trotting ; holding them in the air a moment and 
then putting them down into the same footprints with- 



euvers, be held perpendicular to the surface of the 
ground. The "pesade" is the first movement of the 
spring and jump. If, when the forward part of the 
horse's body begins to descend, he makes a short spring 
forward,' then the term "courbette" is employed. In 
the " pirouette "or wheel, the horse turns in a circle, the 
diameter of which is nearly equal to the length of his 
body, the hind feet serving as the turning point around 
which he moves. The smaller the circle and the fewer 
the steps, the better. In this exercise the number of 
the steps taken by the hind feet must equal those taken 
by the fore feet. 

The "croupade"is the first of three springs which 
belong distinctly to the riding school. In the riding 
school jumps the horse must land on his hind feet at 
all jumps, while in the military spring all four feet 
must touch the ground simultaneously, and in the 
hunting spring, the fore feet must land first. 

In the " croupade " the horse raises the fore part of 
his body, and before it falls raises his hind feet, draw- 
ing them under his body, so that when they touch the 
ground again they have moved forward only about a 
foot. The higher the speed, the better the legs can be 
drawn under the body, and the nearer the line of the 
back approaches the horizontal, the more perfect the 
maneuver. 

The "ballotade" and the "capriole" differ in the 
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GREAT MILITARY TOURNAMENT RECENTLY HELD AT MADISON SQUARE GARDEN, NEW YORE. 



and was attended by thousands of spectators. Great 
enthusiasm was shown at each performance when the 
military part of the programme was reached. By spe- 
cial permission, detachments of the regular artillery, 
cavalry and infantry, United States Army, gave exhi- 
bitions in which the skill of the soldiers was almost 
matched by the wonderful training and instinct of the 
horses. The drilling of Captain Dodd's Troop F, Third 
United States Cavalry, was especially fine, and General 
Miles says that the Cossacks, the Uhlans and Arabs can 
do no better. Captain Dodd found himself on a lonely 
post on the plains and set himself to the task of bring- 
ing men and horses to a perfect state of discipline. He 
did not allow the slightest approach to harshness 
toward the horses on the part of the men, and the great 
docility and perfection of drill has been brought about 
by kindness. The horses seemed to enter thoroughly 
into the spirit of the drill, and in the mock battles and 
the various evolutions they riveted the attention of 
the audience. The recent tournament will, it is thought, 
do much toward interesting people, not only in the 
regular army but in the training of horses as well. The 
exhibition of the cavalry troops, National Guard State 
of New York, was also very successful and showed what 
might be done where the horses necessarily had to 



out any sideways movement. The fore leg is raised 
until the thigh is almost horizontal, but the hind leg 
cannot be raised as high, owing to the formation of the 
joint. The piaffe is the expression of impatience by an 
eager animal unable to advance. This trot is a very 
effective one in processions. 

The " passage," or Spanish step, is the piaffe in mo- 
tion., a restrained trot, the name coming from the 
Italian word "promenade." The more regular and 
shorter the horse's step, the longer the foot is held in 
the air, the more perfect the results obtained. In this 
gait the step is much shorter than the ordinary gait, 
the ground covered by each forward movement being 
only about a foot. This enables the horse to make a 
slow oblique advance. Both the piaffe and the pas- 
sage are especially useful for increasing the freedom of 
the movement of the shoulders of the horse. 

The " terre-a-terre " is a gallop in two time, the fore 
and hind feet rising and falling alternately. This 
motion is the original of the toy rocking horse. 

The "pesade" movement is the raising of the fore 
part of the body of the horse with the fore legs drawn 
under to such a height that the line of the back will 
form an angle of 45° with the ground. The body of 
the rider must, in this position, as in all of the man- 



position of the hind feet, the horse alighting upon 
them in both jumps. In the "ballotade" the position 
of the fore legs is almost the same as that of 
the hind legs. In this exercise the horse does not 
draw his hind legs under him, but raises them so that 
the shoes show at the rear as if ready for a blow. The 
"capriole" is the highest and most complete of the 
riding school springs. When the horse has raised his 
fore and hind feet equally high and his back is almost 
horizontal, he thrusts his hind legs out with all the 
power at his command. 

From the foregoing it will be understood that the 
three riding school springs are distinguished from one 
another by the position of the hind legs. In the 
"croupade" the legs are drawn under the animal's 
body, in the "ballotade" he raises his hind feet so 
that the shoes are shown as if ready for a blow, and in 
the "capriole" the hind feet are thrown out. 
• ■ m » » 

Greece has determined to have Olympic games at 
Athens every four years. The stadion is to be com- 
pleted in Pentelic marble, M. Averoff, of Alexandria, 
who gave a million drachmae to have the race course 
put in order, having promised to give half a million 
drachmae ($100,000) a year for the purpose. 
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BECENTLY PATENTED INTENTIONS. 
Engineering. 

Centripetal Turbine. — Leonce A. 

G. Malliary, Fssonnes, France. To construct a turbine 
of high efficiency, in which the capacity of the buckets 
Bhall be always in constant proportion to the capacity of 
the distributer and the volume of water employed, with- 
out altering the inclined guides, is the object of this in- 
vention. A distributer having water passages encircles 
the bucket wheel, and fitting between the wheel and dis- 
tributer is a cylinder having plates projecting outward 
within the passages of the distributer, there being also in 
the wheel a cone having plates projecting out and regis- 
tering with plates in the passages of the distributer, the 
cone and cylinder being adjustable. The improvement 
may be applied to either vertical or horizontal turbines, 
with or without a cistern or tank. 

Propulsion of Vessels.— Frank O. 

Slanker, Pomona, Cal. According to this improvement 
a combined rudder and propeller are located at the bow 
and at the stern of the vessel, to be operated so as to 
give a maximum of speed and quickness in maneuvering. 
The rudder consists of a revoluble cylindrical casing 
closed at the top and bottom, and with side openings at 
angles to one another, while a partition has openings 
communicating with the side openings, and the propeller 
consists of a paddle in each compartment of the casing, 
the paddles having the same arrangement relative to the 
side openings and each of the paddles being capable of 
independent movement. The paddles are not reversed, 
whether the vessel is going ahead or backward, or In 
steering, as the direction of the vessel is entirely con- 
trolled by the casings. 

Pick for LViedgers.— Horace S. Pot- 
ter, Jersey City, N. J. A pick having a long sectional 
shank, and which may be folded up out of the way of 
the working parts of the dredger when not required for 
use, is provided by this invention, the pick being worked 
from a point inboard on the dredger, and being capable 
of a vertical and lateral movement, to r lig up a bank ad- 
jacent to the excavation when the earth is such that the 
buckets of the dredger cannot take it up. The pick has 
a hook like action, entering the earth and drawing it 
forward within reach of the buckets, and several picks 
may, if desired, be employed with one head on the outer 
section of the shank. 



motor is wound up for work by the weight of the opera- 
tor sitting down, and when the motor ceases to run it 
may be again set in operation by the operator simply 
rising from the seat and sitting down again. In a suita- 
ble casing is v- drive shaft on which is a loose gear 
wheel, a helical spring having one end fixed to the 
drive shaft and one end to the gear wheel, while a loose 
disk on the drive shaft has a flexible connection with a 
lever earned by the casing, the loose disk having a pawl 
engaging a ratchet disk. 



Electrical. 

Dynamo Electric Machine.— George 

L. Campbell, Kinsman, O. According to this improve- 
ment, the voltage and current are readily regulated while 
the dynamo is in operation. The field magnet supports 
are movable toward and from the armature, the magnets 
moving with the supports and being pivoted thereto to 
swing in planes longitudinal with the armature, there be- 
ing means for holding the magnets in position. The 
field magnet sections are excited in the usual way, and 
when near the armature the voltage and amperage are 
highest, and are reduced by withdrawing the field mag- 
net sections by simply turning a wheel, the current be- 
ing increased by the reverse operation. 



Agricultural. 

Plow Attachment.— Patrick E. Gra- 
ham, Millwood, Minn. This Improvement comprises a 
frame attached to and adapted to travel in front of the 
plow, and carrying a traction wheel and a separating and 
distributing wheel, with trailer arm, the attachment be- 
ing designed to facilitate the separation and distribution 
of manure or fertilizer in advance of the plowshare, and 
to hold the manure or fertilizer down at the land side of 
plow, also holding the manure on the sod while it is be- 
ing turned into the furrow. The attachment is espe- 
cially adapted for covering manure, straw, high stubbles, 
grass, etc., over the ground that is to be plowed, in ad- 
vance of the plow, 



mechanical. 

Clutch. — Theodore J. Knven, Jersey 
City, N. J. This is a clutch which, when used on a 
drive shaft with a driving pulley, will turn the shaft 
but slowly at first, the rapidity of revolution being 
gradually increased to the regular speed. A disk having 
a recessed hub is mounted to slide on and turn with the 
drive shaft, and an extension of the loosely mounted 
driving pulley extends over the hub. Pivoted on the 
disk is an angle lever of which one member is adapted 
to enter the recess in the hub of the disk, and is located 
in the path of the extension from the driving pulley, the 
other member being curved and adapted to engage a pin 
which has a fixed relation to the lever, there being also a 
shifting mechanism whereby the clutch may be carried 
out of the path of the driving pulley extension. 

Grinding Lathe. — Frank P. and 

Charles M. Kuhn, Kearney, Neb To grind the sickles 
or blades of lawn mowers and harvesters, etc., or the 
blades of other machines, these inventors have devised 
a machine in which the stone is adjustable to the blades 
from the front instead of the back or sides, there being 
fingers or guides to support the blades, and these sup- 
ports being adjustable to admit of the proper grinding of 
different shapes of blades to different angles. The 
guides or fingers also have adjustable shoes with which 
the blades come in direct contact, the shoe of the lower 
finger supporting the blade and that of the upper finger 
preventing it from flying upward from contact with the 
stone. 

Drill Releasing Tool. — Richard 

Ncttell, Calumet, Mich. In drilling machines actuated 
by compressed air, steam, or other means, this invention 
provides means by which the operator may easily re- 
lease and loosen the drill should it become stuck in the 
work. The tool for doing this has a hook with angular 
opening at one side and a transverse opening near the 
hook, a key or wedge in the opening extending partly 
across the opening of the hook. When the releasing 
tool engages the shank of the drill, and the shank is 
fastened in position by driving in the wedge, a drill that 
is stuck fast may be released by turning on or lifting the 
handle. 

Nut Lock.— Ellsworth G. Nicodemus 

and Cyrus C. Guisinger, Canal Winchester, O. The 
bolt, according to this improvement, has a slot on one or 
two sides in its threaded end, the slots being engaged by 
lugs on a washer resting against the article to be se- 
cured, the washer having a ratcheted upper face. The 
nut has a passage parallel to the bolt, in which is a 
spring-pressed pawl adapted to engage the teeth on the 
outer face of the washer, the handle of the pawl travel- 
ing on an inclined top portion of the nut, whereby it 
may be lifted out of or moved into engagement with the 
ratchet teeth, the nut in the former case having free 
movement and in the latter case being locked with the 
washer on the bolt. 

Spring Motor.— Francis A. Burrows. 

Columbia, S. C. This is a motor for sewing machines 
and other light machinery, of such construction that the 



miscellaneous. 

Bicycle Handle Bar.— John A. Mc- 

Collum and Edwin J. Knoll, Riverside, Cal. This pa- 
tent is for an improvement in handles whose arms are 
adjustable, that they may be placed in different positions 
or angles. Pivotally connected with the stem are lateral 
arms having gear faces meshing with gear faces on a 
rack movable longitudinally between the arms, while a 
forked key is arranged to engage the rack teeth, a spring 
holding the forks of the key to engagement with the 
teeth. By means of the key the angle at which the 
handle bar stands may be conveniently varied as de- 
sired. 

Bicycle Canopy.— Thomas Thomp- 
son, Danbury, Conn. To protect the rider from the sun 
and rain, a readily removable canopy cover has been de- 
vised by this inventor, which may be closely folded to be 
out of the way when not in use. The canopy, of silk or 
other fabric, is removably secured on a light stretcher 
frame which is detachably held in position by an upright 
standard and a novel bracket clamp, the canopy being 
adjustable to incline to either side of the bicycle for the 
better protection of the rider, as occasion may require. 
Provision is also made for the support of a mirror at the 
front of the canopy, enabling the rider to see objects at 
either side and in the rear. 

Hat Mark.— Joseph S. B. Hartsock, 

Washington, D. C. This is a cheap attachment to be 
secured to the sweat band to indicate ownership, and 
also to indicate the mistake by pricking the forehead of 
a stranger on whose head the hat is inadvertently placed. 
It is made of thin stamped metal and attached to the 
sweat band, In normal position projecting upward there- 
from inside the hat, hut when the hat is taken off the head 
and hung on a rack the mark is bent down over the sweat 
band, and has at its lower edge prickers or prongs in- 
suring attention should the hat be mistakenly placed 
on the head. This hat mark is also designed to bear the 
advertisement of the maker or dealer, and be so inex- 
pensive that it will be furnished free with bats pur- 
chased. 

Material for Shields.— Edward C. 

Gerstenberger, Brooklyn, N. Y. A composition designed 
to be bulletproof and waterproof, and which may also 
be readily shaped, cut and bent into any desired form, 
has been devised by this inventor, the material being 
more especially designed for the manufacture of armor, 
covers and numerous articles. It is made of alternate 
layers of fabrics, one consisting of hair cloth and the 
other of sheets of gutta. percha sileeia, with a minutely 
divided substance between them, as alum and ground 
glass, the layers being united by heat and pressure, and 
any desired number of layers being employed to form a 
material of the desired thickness. 

Rope Reel.— John B. Crowder, Tu- 

lucah, Ala. To conveniently hold several sizes of rope 
in stores, etc., this invention provides a reel of simple 
construction, arranged with means for automatically 
measuring the rope and registering the quantity as it is 
wound on the hanking reel from the supply wheel. A 
suitable tension device for the rope is provided, and an 
alarm indicator is sounded at every revolution of the 
measuring wheel, the registering bar being simultane- 
ously moved so that the buyer and seller may see at a 
glance how many yards have been measured off. 

Fruit Canner.— Anna C. McCutche- 

on, Sparta, Mich. According to this improvement, in 
stead of cooking the fruit before canning, the fruit is 
first put in the cans and the latter are placed in a spe- 
cially designed steamer, whereby the fruit may be cooked 
by steam, retaining more perfectly its full flavor and 
color. The body of the steamer ig removably placed in 
a boiler pan adapted to be set on a stove, and a short 
distance above the water is a perforated diaphragm on 
which cans may be set. there being another perforated 
diaphragm a short distance higher up within the casing, 
on which cans may be set and to which steam is sup- 
plied by a central pipe and branch pipes, maintaining an 
equal heat in the upper and lower sections. 

Air Duct Clench Coupling. — Ed- 
ward J. Mallen, New York City. According to this in- 
vention, air ducts and couplings may be made in the 
shop to be readily erected in place by an inexperienced 
operator, the couplings being so secure as to prevent 
leakage and the coupling bracing and strengthening the 
duct. The coupling consists of a U-shaped channel 
piece, one side member of which has an outwardly bent 
parallel tongue, the latter being clamped on the inner 
face of one member of the duct, the other member of 
which is flanged at the ends so that the various flanges 
of a rectangular duct will enter the U-shaped portions 
of the coupling, when the outer members arc bent down 
to form an airtight connection. 

Sc raper. —William Owsley, Twin 

Bridges, Montana. A number of scoops or scrapers, ac- 
cording to this invention, are connected In one gang, by 



means of a spacing bar at the front and one at the rear 
so that the scrapers act simultaneously in taking up and 
dumping material, thus cheapening the cost in labor and 
power in any [considerable job of grading or filling. A 
connected front and rear draught rope or cable serves for 
moving the scraper forward or backward, by any pre- 
ferred form of motor. 

Wagon Brake.— Laurens S. Wheeler, 

Tyro, Kansas. According to this improvement the 
brakebeam is held to slide on guide plates justff orward of 
the rear axle, the beam and its shoes being held away 
from the wheels by springs and drawn rearward into ope- 
rative position by links pivotally connected to the lower 
ends of arms on a transverse rolling shaft. The upper 
ends of the arms are connected by links and rods to the 
rear axle, and the right hand end of the rolling shaft has 
an upwardly extending crank arm, from which a rod ex- 
tends forward, on the outside of the wagon body to a 
pivotal connection with levers carrying a pawl engaging 
a curved ratchet bar. The construction is such that the 
brakes may be easily and quickly applied. 

Window Cleaning Platform.— 

Henry G. Wilmerling, Brooklyn, N. Y. Connected with 
this platform is a locking bar, and a socketed keeper 
adapted for attachment to the window sill receives and 
locks the angular terminal of the locking bar. The 
improvement provides for the safe cleaning of the out- 
side of windows of tall buildings, and the platform, 
when not in use, may be folded to occupy but small 
space, it being also readily moved from place to place. 

Ticket Holder.— William S. Lodge, 

Albany, N. Y. To facilitate the display of tickets, 
cards or signs, on counters, shelves and other places 
near the goods to which they refer, this invention pro- 
vides a holder comprising a base and upright bent from 
a length of wire, the upright consisting of parallel 
strands against which the signs may be pressed by 
sliding grippers. 

Safety Baby Holder.— Kate Hatch, 

Brooklyn. N. Y. To safely hold a baby in baby car- 
riages, chairs, swings, etc., while also permitting the de- 
sired freedom of the entire body, this holder is made of 
netting fashioned to form a pocket open at the front and 
top, the upper ends of the netting strands being fastened 
to a belt to be secured around the waist of the baby and 
their lower ends passed through apertures in a bottom of 
thin material adapted to be fastened to the carriage bot- 
tom, chair, etc. 



Designs. 

Mustache Guard. — Charles Weller, 

Newark, N. J. ThiB device has an oval-shaped body, 
with opposing side edges transversely curved in an out- 
wardly direction, there being upwardly extended hooks 
at each end of the body. 

Clock Face.— Charles A. Cornibert, 

Woodside, N. Y. According to this device, shells are 
represented laid on a circular tray to correspond to the 
numerals of a watch, the shells carrying figures repre- 
senting the hours, and a knife and fork representing the 
hands. 

Notb.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Earth and its Story. By Angelo 
Heilprin. New York and Boston : 
Silver, Burdett & Company. Pp. 
267. Price $1.25. 

The subject of geology is apt to be considered a dry 
and rather repellent one for the elementary student, be- 
cause its beginnings have hitherto been of the rather un- 
interesting order. After a student knew his natural 
history, chemistry, mineralogy, and palaeontology, he 
could begin to appreciate the geologist's science, all-em- 
bracing in its scope. Just because it included so much it 
was rather an object of dread. In Prof. Heilprin's work 
we have a genuine revelation, for geology is at once 
popularized and made a unit of; it is no longer given as 
a dry and difficult, conglomeration of abstruse sciences, 
but is shown as a most interesting whole; as something 
to be studied and enjoyed by ali; as a subject of really 
literary treatment, and one illustrated strikingly for the 
observer at home as well as abroad, and not only afar off 
but in easily accessible regions. The impression produced 
on the mind of one who has studied geology in the old 
school is that here the classic labors of Dana, beloved by 
all geologists, are worthily supplemented by Heilprin's 
work ; which to the old time student is in the nature of a 
revelation. The topics are illustrated by reproductions 
of natural scenery from accessible places, Maryland, New 
Jersey, Pennsylvania and the like, as well as the wilder 
regions of the West and of distant Europe. Travelers in 
Switzerland will find that country laid under tribute, and 
for them the work would have a distinct value. But the 
same is to be said for travelers elsewhere, for this book 
will enlighten observers everywhere. Thus the pretty 
view of Interlaken tells the story of how Lakes Thun 
and Brienz were once one; lake terraces are shown in 
the view of the vicinity of the Great Salt Lake in this 
country; and glacial action is illustrated in a mopt strik- 
ing series of views from both hemispheres. One charm 
of the book is that while the world is laid under tribute 
for the illustrations, they are selected from compara- 
tively well known regions, making geology a science of 
the present time and place, not of the remote only. The 
pal ueonto logical plates, some engraved and some pro- 
cessed, are excellent. Perhaps a little fuller definition 
or explanation of some technical terms might be wished 
for. As an example, we would cite the term " strike ; " 
this might be advantageously defined for the benefit of 
the beginner. This is about the only criticism which a 
somewhat close examination of the book has suggested 
to the writer The work is one which once begun will be 
read to the end. 

The Survival of the Unlike. By L. 

H. Bailey. New York: The Mac- 

millan Company. Pp. 515. Price $2. 

A collection of evolution essays suggested by the study 

of domestic plants is here presented, with a large 

amount of speculation, the exposition of some original 



methods of research, and quite a collection of facts relat- 
ing to plants and animals which the author claims to 
have heretofore been ** almost wholly overlooked by 
students and philosophers." The * nature of the di- 
vergence of the plant and the animal " is the starting 
point from which the writer proceeds to discuss the 
leading problems associated with the variation and evo- 
lution of cultivated plants. 

" Field Flowers." Chicago : Pub- 
lished by the Eugene Field Monu- 
ment Fund Committee. Price $1. 
This is a unique publication, designed as a souvenir of 
one of the sweetest poets of the present generation, the 
late Eugene Field, and for the purpose of creating a fund 
the proceeds of which will be equally divided between 
the family he left and the building of a monument to his 
memory. The pages are illustrated by original drawings 
of a large number of eminent artists, and the text of the 
matter consists of selections of the writings of Eugene 
Field. It is an exquisitely beautiful and tasteful little 
monograph. Subscribers to the book are asked to 
send ten cents extra for postage. 

The Study of Architecture: an Out- 
line of the Styles in all Coun- 
tries. By Charles Thompson Mat- 
thews, M.A. New York : D. Apple- 
ton & Company. 1896. Pp. xvi, 
468, 235 illustrations. 12mo, cloth. 
Price $3. 
There seems to be a steady demand for elementary 
books on architecture, four having appeared in a short 
time. Mr. Matthews has given a sketch of architecture 
from the time of the pyramid of Cheops to the modern 
skeleton frame steel building in Chicago. Of course, 
when such an extensive territory is to be covered, only a 
limited amount of space can be given to each style; still 
it really seems as though ir ore than fourteen pages might 
have been given to the Italian Renaissance, furnishing as 
it did so many of the motifs of the architecture of to-day. 
There is a mere mention of Arnolfo di Lapo, whose 
relation to the First Renaissance is the same as that of 
Bramante to the High Renaissance. The section on Ameri- 
can architecture is excellent, as is that devoted to ancient 
architecture, which fills half the book. The illustrations 
are well chosen, though it would have been as well if 
their source had been indicated. Many of them are 
poorly reproduced. The work will doubtless prove in- 
teresting to many who do not care to purchase the larger 
works of Fergusson, Lfibke, Sturgis, etc. 

The Architect's Directory, 1896-1897. 

New York : W. T. Comstock. Price 

$1. 
A useful list of architects in practice in the United 
States and Canada, to which is added a list of dealers 
and manufacturers of building materials. 

The Story of American Coals. By 
William Jasper Nicolls. Philadel- 
phia: J. B. Lippincott Company. 
Pp. 405. 

The writer, a member of the American Society of 
Civil Engineers and author of the Railway Builder, after 
fifteen years of employment in the coal fields of Penn- 
sylvania, endeavors in this work to supply a complete 
epitome of facts for all who are seeking information on 
the origin, development and business in coal. The book 
has a good index, and is well printed. The subject is 
treated of in four main divisions— the origin, including 
the geology, geography, and classification of coals; the 
development, covering mining operations; transportation, 
and consumption. The average price of coal at the pit 
mouth, in England, in 1894 is said to have been $160 
per ton, while the average price for the same kind of coal 
in Pennsylvania in 1894 was but 74 cents, the Pennsyl- 
vania miners working only 165 days in t_e year, and 
averaging about four tons daily at 35 cents a ton. The 
author does not explain why, with this low cost of pro- 
duction and the high selling prices, as compared with 
those in England, our coal operators and coal railroads 
are "losing money," while the English coal operators 
and carriers are making a steady profit. 

Quince Culture. By W. W. Meech, 
A.M. New York: The Orange Judd 
Company. Pp. 180. Price $1. 
This is an illustrated hand book designed to facilitate 
the propagation and cultivation of the quince, with de- 
scriptions of its varieties, insect enemies, diseases, and 
their remedies. The author has made the cultivation of 
the quince a specialty through many years, and the work, 
therefore, has exceptional practical value. 

The Fisheries, Game and Forestsof 
New York State. Report of the 
Commissioners. Albany, N. Y. 

A beautifully printed quarto, with exquisite colored 
and gelatine illustrations, and many fine half tones, is 
the form in which is presented the First Annual Report 
of the Commissioners of Game and Forests of New York 
State, for the period commencing with its organization, 
April 25, 1895, to September 30, 1 895. The book is a highly 
creditable specimen of printing from the Wynkoop 
Hallenbeck Crawford Press, New York and Albany. The 
commissioners are Barm tt H. Davis, president. Palmyra; 
Henry H. Lyman, Oswego; William R Weed, Potsdam; 
Charles II. Babcock, Rochester; Edward Thompson, 
Northport; and Franklin B. Mitchell, secretary. Albany, 
N. Y., and in their direct service area State fish cultur- 
ist, a superintendent of hatcheries, a superintendent of 
forests, and game protectors and foresters. The report 
also furnishes a valuable compilation of the fisheries, 
game andforestlaw of the State. The reportof the super- 
intendent of hatcheries shows that during the year prior 
to September 30, 1895, there had been planted in the 
waters of the State 196.247,840 fish of various kinds, 
17,397,040 fish fry and eggs being contributed by the 
United States Fish Commission. This is more than 
three times the quantity distributed in 1891, and greater 
by sixty millions than the entire fish plant for the year 
ending in September, 1894. The law prohibits the Com- 
mission from distributing fish or fry to private owners in 
the Adirondack^ or elsewhere, so that the entire benefit 
of the fish plant will accrue to those who angle in the 
preserved waters of the State. The colored illustrations 
reproduce with great accuracy and finish of execution 
various pecimens of game fish. 



© 1 897 SCIENTIFIC AMERICAN, INC. 



January 30, 1897.] 



gtitvitiiu Americas. 



77 



IJBusmess and / !S*er0onaL. 

The charge for insertion tinder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must he received at publication office 
as early as Thursday morning to appear vn the follow- 
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 

High grade well drills. Loomis Co., Tiffin, Ohio. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mcby. Ober Lathe Co., Chagrin Falls, O. 

Screw machines, milling machines, and drill presses. 
The Garvin Macb. Co., Spring & Varick Sts., New York. 

Concrete Houses — cheaper than brick, superior to 
stone. lt Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

B3T" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TO CORRESPONDENTS. 

Names and A<I<Ii'amb must accompany all letters 

or no attention will be paid thereto. ' This is for oui 

information and not for publication. 
IEef<'i-«ii<'VK to former articles or answers should 

give date of paper and page or number of question. 
Iiiq 11 irii-H not answered m reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by letter 

or in this department, each must take his turn. 
IS 11 ye i-M wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may be had at the office. Pnee 10 cents each. 
■Cook* referred to promptly supplied on receipt of 

price. 
[Hi ne ru In sent Cor examination should be distinctly 

marked or labeled. 



mix. 9. 10 parts common clay dried and pulverized ; 4 
parte iron filings; 1 part common salt ; 1 part borax ; 2 
parte manganese peroxide* 

(7095) H.J. F. asks: 1. If I build dy- 
namo illustrated in Supplement, No. 600, twice the size 
given, what will the production be ? A. The power of a 
dynamo should vary with the fifth or sixth power of its 
lineal dimensions. The power of dynamos of lineal ratio 
1 :2 should be 1 :32 or 1 :64. It would be safer to take the 
mean, say 1 :48. 2. I wish to build a 25 light dynamo; 
what type would you recommend ? A. The bipolar 
drnm armature type such as given in our Supplement, 
Nos. 600 and 865. The latter for 75 lamps is highly re- 
commended. 3. Can I obain drawings in detail of 
either an Edison or Westinghouse dynamo of about 25 
or 50 lights? A. The nearest we have is the Scientific 
American dynamo in Supplement, No. 865, just alluded 
to. 4. I wish to make a voltmeter. Can you furnish me a 
SuppLEMENTdescribing same? A. See our Supplement, 
Nos. 353, 552, 556; for alternating current see Nos. 668, 
734,933. 5. Can I remould carbons by first pulverizing and 
adding a solution to make a paste and then baking them ? 
A. The manufacture of moulded carbons is described in 
our Supplement, No. 

(7096) W. O. asks what calcium tung- 
stateis thatisusedforXrayfluorscopes. A. Itisawhite, 
somewhat crystalline or granular salt, made by heating 
together sodium tungstate and a calcium salt, such as cal- 
cium chloride. By treatment of the cooled mass with 
water the sodium salt formed is dissolved, leaving the in- 
soluble calcium tungstate. Its formula is CaW0 4 . 

(7097) B. M. asks how the copper de- 
posit on carbon stick is put on. Can the same be done 
with graphite ? If so, how? A. It is put on by electric 
deposition, just as any article is copper plated. The 
same cannot be done with loose graphite, on account of 
the impossibility of avoiding " electrolytic soldering " or 
joining of the particles by the copper deposit. 

(7098) A. B. W. asks how to arrange to 
operate an ordinary 3 inch electric elevator bell from a 
motor circuit. The elevator is run by an electric motor 
using a 500 volt circuit and it is desired to take off about 
5 volts of this current to operate the bell; will this be 
practical ? If so, how can I construct a simple, inexpen- 
sive, and efficient resistance box, which I suppose is ne- 
cessary for the bell circuit? How much resistance will be 
required, and of what material? A. The best plan is to 
take off the current in shunt. By testing find two por- 
tions of the circuit sufficiently removed from each other 
to work the bell satisfactorily, if its line terminals are 
connected thereto There will be no trouble in finding 
such points unless the line from street to motor is very 
short. A resistance box on so high a voltage is not ad- 
visable. If this cannot be done, the resistance can easily 
be calculated. 



(7092) C. E. B. asks how to make a 
paste or glue that will answer to paste a photograph or 
lithograph on glass, and not to show the paste, and how 
to treat same. A. To mount prints take 4 ounces gela- 
tine and soak half an hour in cold water, then place 
in a glass jar, adding 16 ounces of water; put the jar in a 
large dish of warm water and dissolve the gelatine, add a 
small quantity of glycerine, say 1 ounce. When dissolved 
pour into a shallow tray. Have your prints rolled on a 
roller, albumen side out; take the print by the corners 
and pass rapidly through the gelatine, taking great care 
to avoid air bubbles. Hang up with clips to dry; when 
dry squeeze carefully on to the wet glass. The better 
the quality of glass, the finer the effect. 

(7093) G. G. W. asks for a copper polish 
to be used for cleaning the work board in a saloon. Until 
lately I have been able to buy a polish that answered 
all requirements, but am unable to get it at present. It 
was a powder of a reddish cast and required no rubbing 
whatever. Could you give me an idea as to its composi- 
tion? Have tried bichromate potash and pumice stone 
and got nearly the same action, but it stained the hands. 
A. Rub the metal with rottenstone and sweet oil, then 
rub off with a piece of cotton flannel, and polish with 
soft leather. A solution of oxalic acid nibbed over tar- 
nished brass soon removes the tarnish, rendering the 
metal bright. The acid must be washed off with water, 
and the brass rubbed with whiting and soft leather. A 
mixture of muriatic acid and alum dissolved in water 
imparts a golden color to brass articles that are steeped 
in it for a few seconds. The red powder you mention is 
probably rouge. 

(7094) 8. F. asks : Will you please a 

constant reader of your valuable paper by answering the 
following question? Is there a cement that is insoluble; 
in other words, a cement that will not liquefy with heat ? 
A. The following are formulas for fireproof cements. 
Our correspondent fails to give the use to which the ce- 
ment is to be put, which is necessary -to give a formula 
which will apply. 1. Iron filings, 140 parte; hydraulic 
lime, 20; quartz sand, 25; salammoniac, 3. These are 
formed into a paste with vinegar, and then applied. The 
cement is left to dry slowly before heating. 2. Iron 
filings, 180 parte; lime, 45 ; common salt, 8. These are 
worked into a paste with strong vinegar. The cement 
must be perfectly dry before being heated. By heating 
it becomes stone hard. 3. Linseed or almond meal, 
mixed to a paste with milk, lime water, or starch paste, 
resists a temperature of 500° Fah. (260° C.) 4. Clay is 
puddled with water, and to it is added the greatest possi- 
ble quantity of sand, which has been passed through a 
hair sieve ; the whole is worked up in the hands, and ap- 
plied incoatemore or less thick on vessels needing pro- 
tection from the direct action of the fire. 5. 1 part of 
sifted manganese peroxide, 1 part pulverized zinc white, 
sufficient commercial soluble glass to form a thin paste. 
To be used immediately. Becomes very hard, and pre- 
sents a complete resistance to red heat and boiling water. 
6. As a coating for glass vessels, to protect them from in- 
jury during exposure to fire, pipe clay and horse dung are 
made into a paste with water. This composition is ap- 
plied by spreading it on paper; it is used by pipe makers 
and will stand the extreme heat ol their furnaces for 
twenty-four hours without damage. 7. Shredded tow or 
plumbago is substituted for the horse dung. 8. Clay, 5 
parts; iron filings, 1 part; and Unseed oil varnish q. s. to 



TO INVENTORS. 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patentsat home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office Scientific American, 
361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

JANUARY 12, 1897, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid, making hydrocyanic, A. K. Huntington 575,240 

Acid, manufacturing esters of diiodosalicylic, 

Gallinek & Courant 575,227 

Adding machine, C. H. Redding 575,287 

Air, etc., apparatus for exhausting, propelling, 

or inducing currents in, James & Watson 575,241 

Aldehydes, manufacturing aromatic, B. Homolka 575.237 

Anchor, G. Tyzack J... 575,082 

Anchor bolt bushing, J.H.Cook 575,282 

Animal trap, W. C. Hooker 575,113 

Antirattler and thill support, A. M. Stewart 575,044 

Arch, floor, J. D. Murphy 575,037 

Baling press, P. K. Dederick 575,216 

Baling bress, Livengood & Mason 575,001 

Ball. See Tenpin ball. 

Bearing, roller, T. R. Ferrall 574,988 

Bedclothes fastener, A. Wolf 574,977 

Beer engine, G. Watson 575,083 

Bell, bicycle, A. B. Hunn 575,114 

Bell, bicycle, A. F. Rockwell 575,069 

Bell, bicycle electric, H. B. Ewbank, Jr 575,059 

Bell, electric, J. W. Holdsworth 575,156 

Bell for bicycles, etc., speed indicating, D. P. 

Wolhaupter 575,086 

Belt, concentrator, W. F. Bowers 575,142 

Belt, waist, H.J. Gaisman 575,298 

Beverages, artificial straw for Imbibing, L. H. 

Britton- .- 575,206 

Bicycle, B. H.Fogg 575,152 

Bicycle, C. A. Lindstrom 574,918 

Bicycle canopy, T. Thompson 575,182 

Bicycle fork head joint and bearing, T. B. Jeffery 574,996 

Bicycle handle bar, M cCollum & Knoll 575,266 

Bicycle handle bar, ad justable, W. Penberthy 575,006 

Bicycle parcel carrier, F. W. Wentworth 575,018 

Billets or ingots, apparatus for perforating, G.J. 

Cape well. 575,104 

Binder, temporary, H. J. Hotcbkiss 575,238 

Binder, temporary, J. S. McDonald, Jr 574,932 

Bit or drill for borers, etc., and manufacture of 

same, C. Bornet 574,980 

Blacksmith's combination tool, R. N. & J. J. 

Boggs 575,293 

Blind slat adjusting device, Freeman & Knott. . . . 574,899 
Boiler. See Steam boiler. 

Boiler, J. J. Meehan 574,925 

Boilercleaner, M. W.Grant 574,989 

Book case and holder, C. T. R. Smith 574,955 

Book support and label holder, combined, W. A. 

Borden. 575,294 

Books, papers, etc., combined cover and stand 

for, J. Plant 575,270 

Bottle, E. Lipska 574,920 

Bottle, E. Madden 574,923 

Bottle lock, F. W. Koehler 575,248 

Bottle, mucilage, G. W. Taylor 575,013 

Bottle washer, C. E.Tunelius 575,046 

Bottle with pen, pencil and pouch for stamps, 

pocket ink, J. Pool 575,271 

Box. See Letter box. Mail box. 
Brake. See Car brake. Vehiclebrake. 

Brake beam, H. B. Robischung 575,127 

Broom or brush, C. A. Worrall 575,087 

Brush, F. S. Bartram. 574,873 

Brush, metal cleaning, J. P.Wiens 574,972 

Buckle, trace, C. F. Demmon 575,217 

Bulkhead door, watertight, J . O. Pclton 575,005 

Bung, H. A. Runkle 575,009 

Burner. See Gas light burner. 

Bushing, tap hole, W. Yaeger 575,089 

Cabinet, thread, J. S. Armstrong 575,197 



Camera, photographic, F. A. Brownell 575,208 

Can opener, A. Barnes 575,201 

Car and air brake coupling, automatic, G. D. Pet- 

tingell 575,167 

Car brake, G. W. Lacy 574,913 

Car brake, A. H. Lowry 575,100 

Car brake compensating device, railway, J. E. 

Lougbridge 575,255 

Car coupling, J. S. Collison 574,880 

Car coupling, Ferguson & Miller 575,223 

Car coupling, Johnston & Rinehart 575,244 

Car coupling, G. D. Pettingell 575,166 

Car door, E. S. Marshall 575,257 

Car door, H. J. Scbmick 575,173 

Car fender, O. W. Brenizer 575,123 

Car fender, J. A. Erkson 575,058 

Car fender, I. D. Moser.. 574,928 

Car fender, Russell & Wigg 575,010 

Car life guard, street, G. A. Parmeuter (reissue) 11,584 

Car safety guard, street,G. T. Foster 574,898 

Car step, extension, G. Langkans 574,916 

Car step, extension, D. L.< White. -. . J. 574,969 

Cars, electric propulsion for railway, I a. Dion 575,054 

Carpet rag looper, L. V. Gilliland 575,031 

Carpet sweeper, W. J. Drew -.*.. 575,219 

Case. See Bookcase. Match cane. 

Ca h indicator and register, C. H. Little '.'.. 575,000 

Ca ter, A. E. Judkins 575,245 

Castings, manufacture of, A. E. Hunt 575,115 

Cehtrifu gal m achine, C. Parham 574,933 

Chain, R. A.Breul 575,102 

Chain, L. D. Howard 574,906 

Chair seat, W. Homer 575,300 

Chaser die, J. L. Chapman 575,148 

Chatelaine support, S. D. Rappaport 575,007 

Chimney soot door, A. P. Andersen 574,871 

Chocolate coating machine, P. J. Vander Linda.. 574,963 

Chocolate dipping device, Stout & Hartshorn 574,960 

Cigar lighter.electric, J. W. Dawson ,*.. 574,889 

Clamp. See Dental napkin clamp. Rope clamp. 
Cleaner. See Boiler cleaner. Flue cleaner. Pipe 
cleaner. Roving cleaner. Sink cleaner. Win- 
dow cleaner. 

Cleat, C. F. Adam 575,090 

Clevis pin, W. P. Kimbrell 575,032 

Clock, electric calendar, G. W. MacKenzie 574,922 

Closet operating tank and valve, P. Harvey 575,111 

Clothes drier, C. H. De Frehn 574,890 

Clothes line reel, H. O. Amudson 574,870 

Clothespounder, J. G. Markwiese 575,161 

Clutch, T.J. Koven. 575,249 

Coke oven tile, F. L. Slocum. 575,133 

Combustion, apparatus for promoting, C. Bernd, 

Jr 575,049 

Compress, E. L. Burton 575,103 

Compressor or pump, O. Wegner 575,139, 575,140 

Conveyer, portable, McCabe & Anderson 575,264 

Copdoffer. W. D. Whitaker 575,084 

Core, moulder's, J. Smith ..,; 575,074 

Cot, folding, E. A. Cleaveland 575,211 

Cotton elevator and distributer, T. J. Griffin 574.99U 

Coupling. See Car coupling. Car and air brake 
coupling. Thill coupling. 

Cream separator, centrifugal, D. J. Davis 574,884 

Cream separator, centrifugal, W. J. Davis 574,888 

Crusher. See Gyrating crusher. Seed crusher. 

Cue tip, N. Bosmann, Jr 575,295 

Cultivator disk, W. Sobey 574,957 

Curtain fixture, H. Koch 574,910 

Cycle frame tube joint, F. D. Owen 575,039 

Decoy. G. K. Frantz 575,283 

Dental mouth mirror, adjustable, F. W. Blomiley 574,877 

Dental napkin clamp, W. H. Duddy 575,108 

Desk, adjustable chair, J. F.Trimble 575,288 

Desk, suspension, Page & Stafford 575,269 

Dispatch system, vacuum, J. A. Watson 574,965 

Diazo compound, stable, M. Von Gallois 575,228 

Die. See Chaser die. Draw die. Heel cutting 

die. 
Disinfectant and making same, Ron man n & 

Liebrecht 575,277 

Door, sliding, J. H. Munderloh 575,162 

Doubling and twisting frame, C. H. Richardson. . 574,941 

Dough cutting machine, J. Park 574,934 

Downdraught furnace, J. A. Baldwin 575,200 

Draw die, J. D. Swindel 575,078 

Dredger pick attachment, H. S. Potter 575,272 

Drier. See Clothes drier. 

Drill releasing tool, R. Nettell 575,267 

Drum, G. W. Bemis 575,098 

Dust beater, S. S. Dreisbach 574,986 

Dynamometer, L. Scbuler 575,176 

Dynamos, means for adjusting compound wound, 

B. G. Lamme 574,914 

Basel, H. Cooper 575,026 

Egg case machine, J. H. -Batchelder 575,096 

Egg preserving compound,. H. Koch, 574,911 

Electric circuits, device for protecting, A. J. 

W lifts 574,979 

Electric conductor, H. T. Richards 575,170 

Electric current regulator, W. Hawker 575,235 

Electric machine, direct current dynamo, Hutin 

ALeblanc 575,116 

Electric machine, dynamo, G.L. Campbell 575,210 

Electric meter, J. Hessberger. 574,903 

Electric motor controller, H.P.Davis 574,885 

Electric quick break switch, A. H. Armen. 575,047 

Electric signal, R. Skeen 574,954 

Electrical knife switch, overhead, J. Menchen.... 574,926 
Elevator. See Cotton elevator. 

Embroidering machine, E. & R. Comely 575,027 

Engine. See Beer engine. Rotary engine. 

Engine indicator, J. J. Waldner 574,964 

Engine indicator, steam. C. H. Bedell 575,202 

Engine stopping apparatus, G. W. Brown „ 575,144 

Espalier wall, W. Busche 575,024 

Extension table, W. H. Mays 575,285 

Extractor. See Stump extractor. 

Fastening, G. A. Holmes 574,904 

Feed water beating apparatus, C. J. Brown 575,207 

Fence making machine, picket, C. L. Horras 574,995 

Fence post, A. Marble 575,035 

Fence post, A. W. Smith 575,073 

Fence stay, J. M. Moore. 575,259 

Fence, wire, Hagaman & Cary 575,234 

Fender. See Car fender. 

Fifth wheel, W. L. Hawes 575,112 

Fifth wheel, A.W.Johnson 575,242 

File, F. E. Thompson 575,079 

File, letter, C. H.Wiley 574,974 

Filling device, F. Rossbac h-Rousset b't 5,172 

Firearm, magazine, S. N. McClean 575,265 

Firearms, slide and hook for sling straps of, Per- 
kins & Johnson 574,164 

Fire extinguisher, automatic, E. Livingston. 575,253 

Fire extinguishers, sprinkler head for automatic, 

V. Lapham ..' 575,121 

Fire hydrant, C. E. Loetzer.... 575,254 

Float, phantom, L. S. Hinckley 574,993 

Flue cleaner, J. J. Brennan 575,280 ■ 

Fly paper, sticky , F. V. Wightman et al 575,019 

Furnace. See D ow ndraught furnace. Incinerat- 
ing furnace. 

Furnace grate bar, Allen &Tibbitts 575,092 

Fuse, s hell, A . N obel 575,163 

Game apparatus, J. G. Kiab 575,247 

Game apparatus, I. Kitsee 574,909 

Game board, R. D. Beman 575,097 

Gas fixture, E . A . C. Kaysel 574,907 

Gas generating apparatus, acetylene, L. S. Buff- 

ington 575,281 

Gas, incandescent, R. Moscheles 575,261 to 575,263 

Gas incandescent mantles, making, R. Alexander 

etal 575,194 

Gas light burner, incandescent, R. Violet 575,183 

Gas producer, R. L. Morgan 575,305 

Gate, R. Garrard 575,229 

Gate, A. A. Hansman 574,991 

Generator. See Static generator. 

Glassware, tool for shaping, J. E.Miller 575,125 

Globe or shade holder, E. P. Gleason 575,063 

Gold washer, Schmitt & Hansen 574,951 

Grate bar, link, C.J. Allen 575,091 

Grinding apparatus, Roper & Nutting 575,313 

Grinding lathe. F. P. & C. M. Kuhn 575,250 

Grinding machine, automatic cutter, IT. & F. L. 

Eberhardt 575,057 

Gun, animal trap, J. R. Booth 575,204 

Gyratory crusher, K. H. Ternstedt 575,014 

Gyratory crusher, Ternstedt & Templin 575,015 

Hammer, pneumatic, J. Manning....'; 574,924 

Handle. See Shovel handle. 

Harvester and thrasher, combined, A. M. Smith 575,134 

Hat packing ring, F. P. Ferry 574,894 

Hay rake and loader, L. Avery...., 575,021 

Hay Bling, O. E. Jensen .i. ;.. :.. 574,997 

Heater. See Sad iron heater. 

Heater, T. Wheatley 574,967 

Heel cutting die. J. Heckel 574,902 

Hoists, frictional controlling device for screw, H. 

R. Towne 575,016 

Hose bridge, R. G. Dunwody 575,220 

Hose nozzle, P. B. Montrois 575,036 

Ice cream mould, M. H. Adams 575,290 

Incandescence, process of and burner for produc- 
ing, G. Van Deth 575,137 

Incinerating furnace, W. B. Wright 575,088 

Indicator. See Cash Indicator. Engine indicator. 

Injector, J. Desmond 574,985 

Inker.F. G. Jahn 575,301 

Insect destroyer, Morrill & Morley 575,260 

Iodoform substitute, A. Scbuf tan 575,175 

Isohomo vanillin, B. R. Seifert 575,070 

Jacket can, D. Farrell, Jr 574,987 

Jig for mineral or ore washing, C. J. Hodge 575,236 

Joint. See Rail joint. Railway rail joint. 

Journal bearing, Roots & Johnston 575,312 



Journal box, E. H. Spencer 574,958 

Journal box for engine trucks, O. Pound 575,273 

Journal, lubricating axle, J. T. Richards 575,171 

Knitting machine picker operating mechanism, 

L. NT D. Williams 575,191 

Knitting machine web needle, G. F. Sturgess 575,012 

Ladder and hose tower, extension, C. F. Ekman.. 575,222 

Ladder, flexible, T. W. Keithley 575,246 

Ladder truck, W. Wright 575,193 

Lamp, R. M. Dixon 575,056, 575,056 

Lamp attachment, bicycle, C. Koebel 575,119 

Lamp carrier for miners' caps, Eisenbeis & Sim- 
mons 575,221 

Lamp, electric arc, R. O. Hood 574,905 

Lamps, illuminant for incandescent, A. De Lody- 

guine 575,002 

Lasting machine, J. & G. Ferguson. 575,029 

Lathe, turret, G. C. Bardons etal 575,094 

Letterbox, H. Benham 575,048 

Lightning protection for electric circuits, system 

of, A. Wurts 574,978 

Liquid heaters, automatic regulator for, L. L. 

Rowe 575,042 

Loader, box car, H. B. Dierdorff. 575,028 

Lock. See Bottle lock. Vehicle seat lock. 

Lock, T. D. Wallace 575,138 

Locomotive, electric, W. L. Silvey. 575,314 

Locomotives, device for adjusting counterbal- 
ance springs of, W. J. A. Makibbin 575,123 

Loom shed forming mechanism, Railton& Draper 575309 

Loom shuttle check, J. H. Northrop 575,308 

Loom stop motion, J. H. Northrop 575,307 

Loom takeup mechanism, E. W. Davenport 575,297 

Lubricating device, A. G. Allen 575,141 

Lubricator, F. D.Forney 575,030 

Mail box, combined stamn canceling, postmark- 
ing and recording, W . McLean. 575,004 

Mandolin, guitar or banjo, E. Simon 575,071 

Match case and lighter, H. L. Buxton 574,981 

Matchdippingmachine.'W. E. Williams 574,976 

Measure, convertible, H. E. Atteberry 575,020 

Measuring glass and holder, self leveling graduat- 
ing, J. F. Lehmann 575,033 

Measuring quantities of solid material, slide de- 
vice for, L. Schiff. 575,174 

Menthol compound, Weller & Jensen 574,966 

Meter. See Electric meter. 

Moistening and sealing envelops, etc., device for, 

A.W.Eddy 574,892 

Molten material, pneumatic apparatus for lift- 
ing and discharging, Croskey& Locke 575,214 

Mould. See Ice cream mould. 

Moulder's apparatus, H. V. Moore 575,304 

Moulding machine, H. Beeg 575,022 

Motor. See Spring motor. 

Music book holder, R. Alden 574,869 

Nail feeding chuck, B. S. Atwood 575,198 

Nut lock, V. A. &P. F. Laue 575,251 

Nut lock, Nicodemus & Guisinger 575,268 

Oil thereon, apparatus for calming seas by dis- 
tributing, A. J. Van Beek 575,203 

Operating table, Lamkin & Shipley 574,999 

Orthopedical appliance, W. Autenrieth 575,199 

Package, sealed, O. S. Fellows 575,060 

Padlock, W.F.Troast 574,961 

Paper bag machine, A. C. Getten 575,062 

Paper box and printing machine, combined, 

Huewe & Emmes 575,239 

Paper cutting machine, E. J. Armstrong 575,291 

Paper registering mechanism, T. C. Dexter 575,150 

Paraphenetidin compound,!!. Baum 574,874 

Pendulum escapement, A. Dardenne 574,984 

Pessary.H. M. Ryman 574,943 

Petroleum, metallic casing for shipment of, C. N. 

Leroy 575,034 

Phonograph, T. A. Edison 575,151 

Photographic plate dipper, H.L. Chenery 574,879 

Piano attachment, electrically operated, E. J. 

Simpkins 575,072 

Picture frame and album, combined, C. Wiediger 574,973 
Pin. See Clevis pin. Upholstering pin. 

Pipe cleaner, J. J. Snyder 574,956 

Pipe jointing holder, E. Newman 575,286 

Piston and valve gear, combined working, F. 

Lamplougb 574,915 

Pitman, T. Regan 575,008 

Planer for woodcuts and electroplates, M. P. 

Kenna 574,908 

Planimeter, B. E. Chollar 575,105 

Planter, Breen & Brace 575,101 

Planter check row attachment, seed, J. F. Win- 

Chell 575,289 

Planter, potato, A. I. Mereness 575,258 

Planter, seed, R. M. Phillips 574,937 

Plow attachment, P. E.Graham 575,233 

Plow or cultivator, R. A. Ray 575,169 

Pneumatic dispatch tube and carrier therefor, C. 

F. Pike 574,938 

Pocket guard, watch, W. N. Offutt. 575,126 

Post, gee Fence Post. 
PreBB. See Baling press. 

Press, Raymond & Fogg 575,040 

Propeller for lifeboats, screw, J. Huebner 575,158 

Propulsion of vessels, F. O. Slanker 575,178 

Puller. See Spike and bolt puller. 

Pulley, T. Corscaden 575,108 

Pulley, sheet metal, T. Corscaden 575,107 

Pump actuating mechanism, M. Herrmann 575,299 

Pump, air force, W. E. Karris 575,117 

Pumping rigging, oil well, J. N. Maher 575,122 

Puzzle, C. H. Robinson 575,276 

Race tracks, starter's gate for, J. Schmidt 575,130 

Rail joint, W. Robinson 574,942 

Railway, electric, L.Dion 575,053 

Railway, electric, G. W. C. Lomb 575,303 

Railway rail joint or coupling^. W. Clemo ... 575,149 

Railway signaling system, N. Henquln 575,065 

Railway switch, F. Flanagan 574,897 

Raisin seeding machine, E. Sutherland 575,181 

Rake. See Hay rake. 
Reel. See Clothes line reel. 

Refrigerator, G. Wilkinson 574,975 

Regulator. See Electric current regulator. 

Repeater, W. M. Chapman 575,025 

Rheostat and reversing switch, combined, Fiske 

& Smith 574,896 

Ring. See Hat packing ring. 

Rivet feeding mechanism, J. Temler 575,136 

Riveting machines, BelMeeding arrangement for, 

J. Temler 575,135 

Rope clamp. W. Hegel 575,064 

Rotary engine, M. Matson 575,124 

Roving clamp, A. E. Rboades 575,310 

Sad iron heater, S. Arleth 575,196 

Safe, M.Mosler 575,306 

Sanding machine, L. Welker 575,187 

Saponaceous products from petroleum, manufac- 
ture of , C. Weygang 575,189 

Sash fastener, J. Blasius 574,876 

Saw filing device, M. J. Wilson 575,192 

Scale, computing, B.F. Brough 575,143 

Scale, computing, J. H. Swihart 575,076 

Scale, price and weighing, J. H. Swihart 575,077 

Scenoscope, Foster* Daniels 575,153 

Screen. See Window screen. 

Screw thread cutting device, P. M. Wiebe 575,085 

Seal for bottles or flasks, G. W. Snyder 575,011 

Seed crusher and distributer, cotton, J. W . 

Cooper 574,882 

Separator. See Cream separator. 

Sewing machine attachment, L. Moyer 574,929 

Shirt protector, W. Lloyd 574,921 

Shovel handle, W. H. Johnson 575,243 

Sieving apparatus, J. A. Lefferts 575,302 

Signal, see Electric signal. 

Signal system, electrical, R. Skeen 574,953 

Sink cleaner, Atwater & Eicbler 574,872 

Skirt holder, Brelaz & Naude 575,279 

Slicer, fruit, H. Delzell 574,891 

Slicer, vegetable, W. T. Whyte 574,971 

Snow plow* for street railways, Billings & Collins.. 574,875 

Soap bolder and brush, G. W.Johnson 575,159 

Solar and transit instrument, J . B. Davis 575,215 

Soldering machine, O. S. Fellows 575,061 

Sounding apparatus, automatic electric marine, 

J. F.Babcock 575,093 

Sowing machine, E. Croll 574,883 

Spike and bolt puller, P. J. Furlong 575,226 

Spindle, A. Gartner 574,900 

Spindle, A. Scheid 574,945 to 574,950 

Spring motor, F. A. Burrows 575,060 

Staple making and driving machine, P. A. Coupal 575,296 

Static generator, A. J. Gawne 575,231 

Steam boiler, R. D. Kinney 575,118 

Steam boiler, S. Turner 575,081 

Steel, manufacture of , C. M. Hall 575,110 

Stone dressing planer, J. Gilmour 575,154 

Stool and bicycle saddle, combined, G. Voelker... 575,18i 

Stove, Rothlisberger & Graichen 575,041 

Stove, M. & W. N. Stehle 575,179 

Stove attachment, vapor burning, W. A. Way — 575,017 

Stove burner, gas, A. E. Detwiler 575,051, 575,052 

Stove oven door, G. F. Filley 574,895 

Stoves, ranges, etc., oven attachment for, H. 

Weber 575,185 

Strainer, water, J. H. Seed 575,177 

Stump extractor, J. C. Sharp 575,132 

Switch.. See Electric quick break switch. Elec- 
trical knife switch. Railway switch. 
Switch and signal apparatus, Interlocking mech- 
anism for, G. Koenig 575,120 

Swivel leader holder, G. F. & F. Breitstein 575,205 

Table. See Extension table. Operating table. 

Tailor's chalk and holder, C. Ress 575,275 

Tank. See Water tadk. 

Telegraph, printing, B. Hoffmann 574,994 

Telephone, C. C. Gould 574,901 
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Telephone switchboards, signaling appliance for, 
C.E. Scribner 

Telephone system, J. H. Weckel 

Tenpinball, F. C. Rockwell 

Thill coupling, H. W. & H. F. Connell 

Thrashing machine feeder and band cutter, J. M. 
Sailer 

Thrashing machine sieve, W. Bartelt 

Tire, bicycle, J. F. Dolles 

Tire tightener, R. N. Garrett 

Tire valve pneumatic, L. Held.i 

Top, spinning, G. B. Allen 

Trap. See Animal trap. 

Tree protector, fruit, K ent & Miller 

Trolley head for electric cars, W. S. Troutwine... 

Trolley stand, J. E. Bishop 

Trousers holder, R. W. Long 

Truck for railway cars, companion sectional, L. 
T. Pyott 

Truck frame, car, E. Cliff. 

Truss, N.H.Davis 

Trusses, method of and apparatus for forming, 
N. H.Davis 

Tube. See pneumatic dispatch tube. 

Tubing, machine for making, Frick & Pri ce 

Tumbler washer, F. H. Lippincott 

Turbine, centripetal, LAG. Malliary 

Type and producing impressions therefrom, ma- 
chine for setting and distributing, O. M. Peter- 
son 

Type and producing impressions therefrom, ma- 
chine for setting and distributing, Peterson & 
Hill 7 .. 

Typewriter machines, substitute for inking rib- 
bons in, Burridge & Marshman 

Typewriting machine, N. L. Anderson 

Typewriting machine, Burridge & Marshman. 

575,146, 

Typewriting machine, W. C. Farnum 

Typewriting machine, J. A. White 

Typewriting machine, L. E. Wilkes 

Upholstering pin, G. H. Howell 

Urn, compartment, A. W. Meyer 

Valve, J. L. Cook 

Valve, E. Reynolds 

Valve apparatus, electric, J. V. Stout 

Valve, automatic air, C. E. Van Auken 

Valve, balanced slide, G. R. Herricks 

Valve or shield for air brake couplings, automatic 
dust, J. A. Lawrence 

Valve, well tube, A. D. Cook 

Vehicle brake, automatic, A. F. Mohrenweiser et 
al 

Vehicle running gear. G. D. Pettingell 

Vehicle seat lock, M. H. Oberholser 

Vehicle wheel, J. M. Rice 

Velocipede handle bar fastening, E. J. Gulick 

Velocipede, marine, C. A. Sulzman 

Vending machine, coin controlled, C. W. Hunt. . . 

Vessel, sailing, R. Gillis 

Vinegar concentrating apparatus, E. E. Murphy. . 

Voting machine, J. BTocher 

Wagon gear, C. E. Bostwick 

Wall , hollow plate. A. Bruckner 

Washboard, J. O. Reed 

Washer. See Bottle washer. Gold washer. Tum- 
bler washer. 

Washing machine, cloth, H. N. F. Schaeff er 

Watch, stem winding and setting, W. E. Porter.. 

Watchmaker's loupe, P. H. Stevens 

Water tank and heater, C. N. Lippitt 

Watering apparatus, stock, E. S. Shelly 

Weather strip for doors or windows, F. Fourmer. 

Weather strip for door Bills, Krebs & Gwin 

Welt guide and gage, combined, Bouton & Ger- 
main 

WheeL See Fifth wheel. Vehicle wheel. 

Windlass, portable, C. D. Lee 

Window, M. West 

Window, J. M. Wheeler 

Window cleaner, N. O. Starks 

Window screen, C- 1. Still 

Wire stretcher, J. C. Carpenter 

Wires, device for picking up live, H. O. Rockwell 

Wrapper, newspaper, J. McConnell 



575,131 
575,186 
575,128 
575,212 

575,129 

575,095 
575,218 
575,230 
574,992 
575,278 

574,998 
575,080 
575,099 
575,067 
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ORDINARY RATES. 

Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1,00 a line 

VWFor some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
wordB per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear intbe following week's issue. 




00D 01 HIETffl. WORKERS 



without steam power can save 
time and money by using our 



575.H7 
574,893 
574,970 
575,190 
575,157 
574,927 
574,881 
574,939 
575,045 
574,962 
575,155 

575,252 
575,213 

575,003 
575,165 
575,038 
574,940 
575,109 
575,180 
575,284 
575,232 
574,930 
575.292 
574,878 
575,209 
575,274 



574,944 
575,168 
575,075 
574,919 
574,952 
575,224 
574,912 

575,100 

574,917 
575,188 
574,968 
575,043 
574,959 
574,982 
575,311 
574,931 



DESIGNS. 



Ax, J. P. Kelly. 

Bed warmer, W. G. Ralston 

Bedspread, W. White 

Belt and garment hook, E. Gumbinner 

Bicycle fork, C. B. Jenkins 

Bicycle fork, Norton & Kershaw 

Bicycle frame, J. M. Andersen 

Bouquet holder, A. D. PoBtert 

Cap, J. Frank 

Car bolster, T. M. Gallagher 26,516 to 

Carpet, A. K. May 

Collar, R. p. Folger 

Cuspidor attachment, C. H. Sharp 

Flask, R.M.Wilcox 

Foothold, C.J. Bailey 

Game board, F. D. Lino 

Grate bar, C. W. Nason 

Journal box, T. Eubank 

Lamp, E. L. Kitchell 

Locomotive buffers, base plate for, W. F. Richards 



Mustache guard clip, W. D. Dalgleisb. 

Packing for pipes, H. P. Weale 

Pin impaling, C. F. & G. V. Green. 



Purse frame, A. Goertz. . . 

Puzzle box, J. L. Donaly 

Puzzle card, C. A. Way 

Range, cooking, F. A. Klaine. . . 
Tire cleaner, bicycle, M. Butler 
Toy, O. McDonald 



26,513 
26,527 
26,535 
26,505 
26,520 
26,519 
26,522 
26,504 
26,533 
26,518 
26,536 
26,534 
26,511 
26,510 
26,532 
26,531 
26,525 
26,514 
26,509 
26,515 
26,508 
, 26,512 
. 26,507 
26,508 
26,530 
. 26,529 
. 26,526 
. 26,521 



SEND FOB CATALOGUES— 

A — Wood-working Machinery. " 

S— Lathes, etc. 

SEHICA FALLS MFG. C0MPAHT, 

UU5 Water St., Seneca Falls, N. Y. 



AMERICAN PATENTS. — AN INTER- 



estins and valuable table showing the number of parents 
granted for the various subjects upon which petitions 
have neen filed from the beginning down to December 
31. IS94. Contained in Scientific Amrkican Stp- 
pj.euknt. No. lOO'-i. Price 10 cents. To be had at 
this office and from all newsdealers 



Vehicle body, Morris & Salom.. 
Watch case, G. Palmer 



....26.523, 26,524 
26,503 



TRADE MARKS. 

Bath powders, M. G. Laville 

Beef, solidified, Mason-Heublein Company 

Beer,- lager, F. Feil 

Buttons and oriental pearls, porcelain, firm of F. 
Schmetz 

Cotton goods and fabrics known as bindings or 
fabrics used for binding or covering books, L. 
Siegbert & Brother 

Cotton sheetings, Naumkeag Steam Cotton Com- 
pany 

Dress shields, seamless stockinet, I. B. Kleinert 
Rubber Company 

Flour, wheat, Kratochwill Milling Company 

Flour, wheat, Pillsbury-WaBhburn Flour Mills 
Company 29,445, 

Fruits, vegetables and sauces, Joseph Campbell 
Preserve Company 

Gloves, kid and suede, Jordan, Marsh & Company. 

Inks, indelible, A. L. Williston 

Locks and builders' hardware, Yale & Towne Man- 
ufacturing Company 

Medicament comprising menthol dissolved in men- 
thol ether or. valeric acid, Vereinigte Chinin- 
fabriken, Zimmer & Company, Gesells chaft 
mit Beschrankter Haf tung 

Musical boxes and disks, Mermod Freres 

Paint, oil, varnishes, wood stains and finishes and 
for cleaning surfaces, article for removing, 
Harrison Brothers & Company 

Paper, L. L. Brown Paper Company 

Perfumes, flxateur for giving permanency to the 
bouquet of, P. Mottet & Cie 

Photographic business, articles, other than side- 
rostats, relating to, P. Gautier :... 

Pills, D. S. Fleming 

Planters, corn, Union Corn Planter Company 

Rubber, gutta percha and other vulcanizable gums, 
India, G. A. Alden & Company 29,458 to 

Salmon and canned fruits and vegetables, packed, 
J. G. Megler 

Soap, C.Davis & Company 

Soups, essences of meat and extracts of meat and 
vegetables, Oxlne Limited 

Starch, laundry, Moseley-Horne Company 

Tomatoes, Joseph Campbell Preserve Company . . . 

Watch movements and parts thereof, American 
Waltham Watch Company 



29,454 

29,450 
29,443 



29,441 
29,442 



29,440 
29,444 



29,448 
29,439 
29,437 

29,470 



29,457 
29,435 



29,455 
29,436 

29,455 

29,438 
29.469 
29,471 

29,468 

29,449 
29,453 

29,451 

29,452 
29,447 

29,434 



PRINTS. 

1 Beauty and Strength " (for trunks and the like), N. 

Drue ke & Company 43 

'Cut No. 5,670 B. V.," I.E. Palmer 44 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
Issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be given where 
alarge number of copies are desired at one time. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Mnnn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



L D OWER& FOOTl SHAPERS, PLANERS DRILLS 
ATMrQ MACHINE. SH0P0UTFITS. TOOLS 
** ■ " fc ^.' AND SUPPLIES. CATALOGUE TREE. 

SEBASTIAN LATHEC0. 120 CULVERT ST. CINCINNATI. 0.. 



ELECTRICAL SUPPLIES 

AT MANUFACTURERS' PRICES, 
medical liattrry, Finely Finished, 

«. ,™„.3 < ; ""rents, 83.-J5. Guaranteed 
Cl.YMEB & HKILMAN, Rending. I'a. 



FOR ALL SHAFT SIZES. 




Write for Price* , 



Hub Roller Bearings 

NO WEAR. NO FRICTION. 

Rolls Accurately Guided 

in Parallel Lines. 

They Save Power, Oil, Time. 
They are the Best ! Try them ! 

The Ball Bearing Co. 

12 Watson St., Boston. Mass. 




LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
Rockford, III. 



CRUSH 



your ores with our perfected 

STEAM STAMP 

"and you will save dollars 
in first cost, in installing and operating. 

Investigation means Gggsffis'Sifta'tion, 

for prospector or mining capitalist. 

All about it from j i 

GATES IRON WORKS, CHICAGO. 




Physical and School Apparatus 

THE THERMOPHONE 

A new instrument for 

Measuring Temperatures 

Will take temperature of any- 
thing at any range or distance. 

J^" Circular free. 

E. S. RITCHIE & SONS, 
BROOKLINE, mass. 



I 



1 You Are a manufacturer of Sheet metal 

articles, you are naturally interested in New Ma- 
chinery, and it will cost only a 2c. stamp to request 
us to forward any of the following illustrated circulars : 
No. 1 . Rolling Mill Machinery for sheet metal 
No. 2. Tube and wire Mill Machinery 
No. 3. Silverware and Coining Machinery 
No. 4. Hardware and Brass Goods Machinery 
No. 5. Bicycle Machinery 
address 
THE WATERBURY FARREL FOUNDRY & MACHINE CO. 
WATERBURY, CONN. 



CATALOGUES FREE TO ANY ADDRESS 
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for Inventors, 



ATENTS! 

Messrs. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 

In this line of business they have had nearlyFifty 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specifications, and 
tbe prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Trademarks, Reissues, Assign- 
ments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and 
promptness, on very reasonable terms. 

A pamphlet sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Trademarks, Copy- 
rights, Designs, Patents, Appeals, Reissues, Infringe- 
ments, Assignments, Rejected Cases. Hints on the 
sale or Patents, etc. 

We also send, free of charge a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway New York. 
Branch Offices. - No. 622 and 624 P Street. Pacific 
Building, near 7th Street. Washington, D. C. 
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POWER « PRESSES 

for the manufacture of 

HARDWARE SPECIALTIES, 

Spoons, Buttons; Locks, Shovels, etc. 
for all operations in tbe manufacture 
of Metal Goods. Improved Clutch 
Relief, no Clicking. Presses changi-d 
to order to suit any special require- 
ments. Send us full particulars, stating 
what you wish to make. Machines fit- 
ted with Automatic Feed and Ejectors. 

F. S. ifc G. L. BROWN, 
27-29 Fort Ave., Baltimore, Aid, 



A *i£" Automatic Machine for Making 



SCREW EYES 

Roll Thread. Gimlet Point. 

All Sizes. £W~ Send for Circular. 

Blake & Johnson, 

VVuterbury, Conn., U.S.A. 




P. O. Box 7, 



IMPERIAL BALL BEARING AXLE 

A wr itten guarantee with each set of axles. 

97 PATTERN 

S,O00 HdH iii use. 

Indorsed by the leading 

carriage builders. 
Reduces friction 75 per 
cent. One horse can do the work of two. Mechanically 
perfect. Can be put on old or new work. 

tW Write for our Illustrated Catalogue and Testimo 
nials, which we send free on application. Imperial Bah 
Bearing Axle Dept., 184-190 Lake Street, Chicago, III. 





Eight-inch precision, with cutter milling and gear 
cutting attachment. 




The Rivett Lathe 



Faneuil Watch Tool Co., 
Boston, Mass., U. S. A. 

Adopted by all great uni- 
versities. 

The greatest lathe for fine mechanics. 



"My Well and what came out of it." 

A story by the novelist Frank R. Stockton. 

"Your Wetland what will come out of it." 

By the 

Pohle Air Lift Pump 

Bulletins to tell you will be sent on application. 

The Ingersoll-Sergeant Drill Go. 

Havemeyer Building, 26 Cortlandt Street, New York. 



[WELL DRILLING MACHINERY 

^MANUFACTURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.Y. 

I MOUNTED OR ON SILLS, FOR 
|0EEP OR SHALLOW WELLS, WITH 
I STEAM OR HORSE POWER 
J SENO FOR CATALOGUE 
PaOQrEB WILLIAMS BROS. ITHACA, N.Vj 




THE -BILLINGS- PIPE -WRENCH 

Jaw Drop Forced from BeBt Tool Steel. 
Few Parts. Best Workmanship. Anple 
of Jaws the 
, same irre- 
1 spective of 
the size of 
pipe taken. Length 14 inches. Takes pipe 
from U to IX inches. Send for Civ. P. W. 

THE BILLINGS & SPENCER CO. 

Drawer 3, HARTFORD, CONN. 




. IVUl/IV »1 LIGHTEST THRU"' 

* jljonly adjustable crusher ma* 
Specially adapt&^ nd ballast. 
PERFORMED SCREENS^ MINING MACHINERY. 

_■ N?6»kd 7 DESCRIPTIVE. CATALOGUES. 

FRASER& CHALMERS. CHICAGO. ILL. U.S.A. 



Transits and Leveling Instruments. 

pT^tVo pocket levels 



Sizes, 2% and 3% inches. Prices, 40 and 50 "-ents. 

For Book on the Level. 

C. F. RICHARDSON *fc SON, 

P. O. Box 977, ATHOli, MASS., U. S. A. 



Experimental & Model Work 

Circulars Sc advice free. Gardam & Son, 9fi John St.,N.Y\ 



THE 




m~ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. OO a Year, Including: Postage. 
Weekly--5iJ Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufacturer 
Chemistry, Rlectricity .Telegraphy, Photography, Ai chi, 
tecture, Agriculture," Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription. -One copy of the SCIEN- 
TIFIC American will be sent for one year 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollnrs by 
the publishers; six months, $ 1.50 ; three months, $1.00. 

Chin*. - Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk- Address 
all letters and make all orders, drafts, etc., payable to 
ilIUNN tfc DO., 361 Ilrondway. Xew York. 



^tknWiic ^mtxicm ^wyUmtnt 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of wnicu are taken from foreign 
papers and accompanied with translated descriptions. 
Tee Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Art,E, embracing Biology, Geology, Mineralogy, Natural 
History, Geography ArchieolORy, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at borne and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for tbe United States, 
'anada, and Mexico. $5.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, "'Of h mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN «fc CO., 361 Jtrondway, New York. 



SUriMmcj gctiiim 

The Scientific American Building Edition 1b 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto . pages, forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and other tine engravings; illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each numbei 
of a variety ot tbe latest and best plans for private resi. 
dencee. city and country, including those of very mod- 
erate cost as wen as the more expensive. Drawings in 
perspective ana in color are given, together with Floor 
■Plans. Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all 
newsdeaiers. $2.50 a year. Remit to 

MUNN iSc CO., 361 Broadway, New York. 



of the Scientific American, with which is incor- 
porated "La America Cientifica e Industrial," 
or Spanish edition of the Scientific American is pub- 
lished monthly, and is uniform in size and typography 
with the Scientific American. Every number con- 
tains about 50 pages, prof usely illustrated. It is theflnest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language is spoken. The Sci- 
entific American Export Edition has a large 
guaranteed circulation Id all commercial places through- 
out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

I^T Manufacturers and others who desire to secure 
foreign trade may have large and handsr.mely displayed 
announcements published in this edition at a very 
moderate cost. Rates upon application. 

iMUNN «fc CO.. Publishers. 

361 Broadway. New York. 



Sixty wayB, $5; my method, $2. 



HYrNUTISM 100 page book, 10c. Occult Forces, 



30c Prof. Anderson. S- 



17, Masonic Temple, Chicago 
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..STEAM.. 
ENGINEERING 

(Loco., Stat'y. and 
Marine); Electricity ; 
Mechanics; Mechanic- 
al and Architectural 
Drawing; Plumbing; 
Architecture; Mining; 
Civil Engineering in 
all Branches. . 

The International 
Correspondence Schools 




To Steam.. 

••Engineers, 

Machinists, Electrical 
Workers, Civil Engi- 
neers, Draughtsmen, 
Steam Fitters, Miners, 
Carpenters, Plumbers. 
References Everywhere. 
Send for Circular. 
State Subject you wish 
to Study, 

B. 912 Scranton, Pa, 



MECHANICAL N ° CURVETING 
DRAWING a Otaughtbymail 

Large salaries earned. Terms moderate. Uses your 
spare time only. %W Send for Catalogue. Black 
Correspondence School, Box 447, Paterson N. J. 



ONLY PRACTICAL MAGAZINE CAMERA. 

SUNART'S 

"VENI, VIDI VICI," 




SUNART MAGAZINE, 

SUNART FOLDINGS 

Send for Illustrated Cata- 
logue— 2 cent stamp. 



SUNART PHOTO CO.. ROCHESTER, N. Y. 

Drop * Forging 

In all its branches done to order. 

Send u s samples to figure on. Our work Is equal to the 

best done in this country. We make a specialty 

of very intricate work. 

BAGNALL-LOUD BLOCK CO., 

16'J Commercial Street, - - BOSTON 





Horse Carts 

12 STYLES. 



NARROW & 
WIDE Tires. 

Popular Prices. Low 

rates of freight from our 
works, Tatamy, Pa., to all 
points. HOBSON CO., 
No. 4 Stone St., New York. 



BUY TELEPHONES 
That Are Good-Not "Cheap Things" 

The difference in cost is little. We guarantee our appa- 
ratus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Both Good 

WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clinton Street, Chicago 

Largest Manufacturers of Telephones 
exclusively in the United States. 




Experimental Science 

By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 




840 pages, 783 fine cuts substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career. It will give 
anyone, young or old information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 
gestions for hours of instructive recreation. 
Send for illustrated circular and 
complete table of contents. . . . 

MUNN & CO., Publishers, 

Office of the . . . 

SCIENTIFIC AMERICAN, 
361 BROADWAY, - NEW YORK. 



matchmaking a trade for young men and Women 

Parsons' Institute for matchmakers, engravers and Opticians in new Quarters. 

m~ Sena for 18B7 Catalogue. 111 BRADLEY AVE., PEORIA, ILLINOIS 



ARMSTRONG'S * PIPE "THREADING 




— AND — 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools, Hinged Pipe Vises, 
Pipe Cutters, titocizs and u-ies 
universally acknowledged to be 
THE BEST. Haffi'md for catalog. 
THE ARMSTRONG MFG. CO. 
Jiridgcport, Conn. 



ISO LIGHT 

DYNAMOS 

Compound wound and 
self -oiling Bearings, 
Rails and Rheostat, $175 
f . o. b. cars, Phila., Pa. 
Every machine guaran- 
teed free from Elec- 
trical or Mechani- 
cal Defects for one 
year from, dale of i 

W. F. KILLION, 415 Heed Building, Philadelphia, Pa. 





DYNAMOS 

FOR ELECTRIC LIGHTING. 

Special low prices to boom 
business. 
8 lightl6 c.p.HO volt dynamo $26.50 
10 s 16 " 110 " " $38.00 

Other sizes, up to 75 lights, 16 c. p. 
High grade machines. Satisfaction 

fuaranteed. Electric motors % to 
h. p. any voltage. Storage bat- 
teries for all purposes. Roth Bros. 
& Co., 30-34 Market St, Chicago, I1L 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about the new illumiunnt, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles, giving incomplete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in Scientific American Supplement, Nos. 998. 
1004, 1007, 10W, 1014, 1015, lOlli, lO'W, 
1035 and 1038* The most recent apparatus of sim- 
ple and more elaborate type described and Illustrated 
in special acetylene Supplement No. 1057* Price 10 
cents each. To be had at this office and from all news- 
dealers. 



Cbe « 
(Ubeeler 



Reform Saddle 

Built to 
Sit on, 
not to 

Straddle 

Shaped to afford the rider a natural support and over- 
comes all saddle soreness. Specially recommended for 
ladies. Indorsed by eminent physicians. A Practical 
saddle for all riders. Write for catalogue and be convinced. 

If your dealer cannot supply you, write the 
Wheeler Saddle Co., f 91 Larned St. (E), Detroit, Mich. 




AUTOMOBILE CARRIAGES: THE 

Paris-Bordeaux-Paris Race of.— Brief account of the 
performance of t,he vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 illustrations. Contained in Scientific American 
Supplement, No. 1 023. Price 10 cents. To be had at 
this office and from all newsdealers. 



SHOE'S 

CUSHION SADDLE 

A boon to bicyclists. Provides 
an ample, safe and comfortable 
seat. Gives the best protection 
against organic injury. Made on 
scientific-principles. Guaranteed 
to glveperf ect satisfaction after 
trial. W idth 9 in., length 8 in. 

PKICE $5.00. 
E^ Illustrated circulars free. 
Star Nickel Plating Wks., 430 Walnut St., Phila,, Pa. 





ECO MAGNETO WATCH- 
MAN'S ELECTRIC CLOCK. 

Indorsed by all Insurance Companies. 

£9~ Write for Catalogue. 

ECO MAGNETO CLOCK CO. 

624 Atlantic Ave., Boston, Mass. 



flNCUBATION 

"is the first step in the poultry, , 
business and muchof future suc- 
cess depends upon its complete- ' 
ness. There is no failure where 1 ' 
.RELIABLE* INCUBATOR 
is used. It is fully warranted and, > 
is the product of twelve years of 
..experience. It has .never been beaten in a 
Snow. It is not like its competitors— it is better. , , 
We tell why in new book on poultry. SendlOc for it. 
, RELIA.BLEjNCyBATOR AND BRO ODER C O..QUIHCY-JLLS, ' 




The "Manila" Incubators & Brooders 

»- New Style for 1897. 
Leads them all for economy, finish, 
durability, and simplicity. Perfect- 
ly regulated. Warranted in every 
particular, and sold with privilege 
of returning and money will be re- 
funded if not as represented. 

W Send for Circular " S. A.** 
Marilla Incubator and Brooder Co. 

MARILLA, N. V. 




LIFE PRODUCERS 

THE SUCCESSFUL INCUBATORS. 

LIFE PRESERVERS 

THE SUCCESSFUL BROODERS. 

All about them in oar catalogue. 

Sent for 6 cents. 

OES MOINES INCUBATOR CO., Box 76. OES MOINES. IA. 





MONITOR INCUBATOR 

Illustrated Catalogue for stamp. 

Medal nnd Diploma A warded at the World'* FalA 

A. K Williams. 61 Race St. Bristol CL 



DOR MANS 
VULCAN1ZERS 

are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from ¥10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
fjr* Send for Catalogues. 

THE J. F. XV. DORMAN 
121 E. Fayette St., Baltimore, Md„ IT. S. A. 




CO. 



A.W FIBER 

Manufactory Established 17 61. 

LBA.D PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

IH mi u factory Established 1701. 



ALCO 




VAPOR LAUNCH. 

Kngine and helm controlled 
from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market, 18 to 40 ft launches 
2, 3, 5 and 7 h. p. No licensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 



Jk 



marine Vapor Kngine Co., Jersey City. K. J. 



lONITOrV MOGUL 



MARINE CAS [MINES. 



Launches. A 



NO INSPECTION. BOILER. TIRE, HEAT, SMOKE OR ODOR. 
VAPOR ENGINE AND POWER COMPANY 
MAN. MUM. MICH. KID TOR CATALOGUE. 



MONITOR 



ACETYLENE APPARATUS.— ACETY- 

lene number of the Scientific American Supple- 
ment, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents. To be had at office. 




EXCHANGE, 

|1* Barclay St., New York. 
M56 Adams St., Chicago, 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 

We will save you from 10 to 50 per cent, on Typewriters 
of all makes. IW" Send for Catalogue. 



SPEED INDICATOR 



for ascertaining the correct 
speed of Dynamos, Steam En- 
gines, Shafting, Floor Machines, 
etc. Adapted to hollow or point- 
ed centers and are absolutely 
correct. |y Send for Circular " S. A." 
It. WOODMAN MFG. AND SUPPLY CO., 
53 Oliver Street, Boston, Muss. 




SUPERIOR TO COTTON WASTE 

Endorsed by Fire Underwriters. 
Safe, durable, cheaper. 
Agents wanted. 



mm. 



\"^0^^tnme 



%\tig£ 



Beware of 

loose woven imitations 

AMERICAN SILK MFG. CO. 

313 Walnut Street, Philadelphia, Pa. 



Hawkins' New Catechism of Electricity 

a pract ical treatise 

for Engineers, Electricians, 

Wiremen and Amateurs. 650 

.gee, 300 illustrations, bound 

leather, pocketbook form, 

t Bold titles and edges. Strict- 

|ly " Up-to-Date." Postpaid, 

*2.O0. Theo. Audel & Co., 

1 Fifth Avenue, New York. 




Model Locomotives 

Complete Sets Castings for Latest Design Ex- 
<nAOQ" press Locomotive. K. Y. Central 

5^5757 Pattern. IS?" Send 4c. for Catalog. 
G. H. OLNEY, 165 Herkimer Street, Brooklyn, N. T. 




I I! C OflU Will for cutting green 

bones. For the poultryman. Best in the world. 
Lowest in price. Send for circular and testi- 
monials. Wilson Bros., EASTON, PA. 




TORNADO TOP 



AND WHISTLE 
COMBINED. 

Brass, Nickel-Plated. No Strings or 

Springs. Changes color while going. Send 

for circular or 15c. in stamps for sample. 

Agents wanted. John Goodrich, Detroit.Mich 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 



SOCIAL REFORM BOOKS, W Catalogue fret. 
Cbas. H. Kerr & Co., Pub's, 52 Fifth Ave., Chicago. 




SC0P ES . 



- W. A D. MO G EY. 

AYONNE CITY. N.J. 



KRAFTUBERTRAGUNGSWERKE RHEINFELDEN. 



Society for the Utilization of the Water 
Power of the Rhine N/Bale, Switzerland. 
KS.SOO H. I\ NOW AVAILABLE, TO BE iNCItEASKO TO .10,000 H. P. 

The Company is in a position to let electric energy at exceptionally cheap .rates and on the most favorable 
terms. They also offer to applicants wishing to establish themselves near the works, suitable land on either the 
German (Badish) or the Swiss side of the Rhine, in tbe vicinity of important railway lines. Cheap labor. 

For further information please address The Manager, Kraftubertragungswerke, Rhelnfelden, Switzerland. 




DYNAMO AND MOTOR 
CASTINCS 

and ELECTRICAL SUPPLIES 
TELEPHONES 
STEAM AND CAS 
ENCINE CASTINCS 

SEND STAMP FOR CATALOG. 

PALMER BROS., Mianus, Conn 



ELECTROMOTOR. SIMPLE. HOW TO 
make. ByGM. Hopkins.— Description or asmall electro 
motor devised and constructed with a view to ussisting 
amateurs to make a motor wnich might be driven witn 
advantage by a current derived from a 'oattery, and 
wnich would buve sumctens power to operate a foot 
lathe or any machine requiring not over one man power, 
with 11 figures Contained in sctkntific Amkiuoan 
ScppLKiMkNT. No. K41. Price 10 cents. To be bad at 
this oiUce and from all newsdealers. 



Perfect newspaper file. 

/WVVWW 

Subscribers to the Scientific American and Scien- 
tific American Supplement, who wish to preserve 
their papers for binding, may obtain the Koch Patent 
File at the office of this paper. Heavy board sides, in- 
scription "Scientific American "and "Scientific Ameri- 
canSupplement" in gilt. Price IL50, by mail, or 1125 
at this office. Address 

MUNN &. CO., 361 Broadway, New York 



MARUINP SHOP FOREMAN capable of de- 
ninuninb signing special fixtures, ligs. etc., desires 
position. A 1 references. Address "W. S." Box 773, N.Y. 



ICE 



MACHINES, Corliss Engines, lli«\v<i>, 
and Bottlers* Machinery. The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis. 



RELIABLE MAN TO HANDLE AGENTS FOR 
telephone tablet and specialties. Pays 15,000 a year. 
Inclose stamp. Victory Mfg. Company, Cleveland, O. 



DEAF 



NESS & HEAD NOISES CURED. 

Our INVISIBLE TUBE Cushions help when all els* fails. 
as glasses help eyes. NO PAIN. Whispers heard, pnpp 



BendtoF.HUeoxCo., goSB'way, N. ¥„ for Book and Proofs I 



CONTRACTS WANTED. 

To manufacture Hardware Specialties, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis. 



CROHO w e offer casD f or sim P le ideas, patented 
«D O W w W or not. Send 10 cents to cover postage 
and expense, and we will send plan and particulars. 
II. H. FRANKLIN MFG. CO., Syracnse, N. Y. 



N0VEVT1EB It ETC, HXW TGFg BTEHCtL WORK* 100 NAMAU 8T H.T. 



EXPERIMENTAL MACHINE & MODEL 

Work. First-class equipment. Secrecy guaranteed. 
H. ROBINSON & CO., 5 1 6 Southern Boulevard, N.Y.City 



TANK LUGS 



and HOOP LOCKS 

The Dickey Mfg. Co. 
Racine, Wis. 




WOODEN TANKS. 



For Railroads, Mills and Manufactories. 

Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a specialty. 

W. E. CA I.IIWKI.L CO.. 

217 E. Main Street, Louisville. Ky. 



Write the Smootliest and 
Last the Longest. 

Mention Scientific American 
DCkMi^ll C and send 16 cents for samples 
rbllwILO worth double tbe money. 

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 



DIXON'S 

American Graphite 




IARDECT ABRASIVE KNOWN. EMERY AND 

IIAMONDJ^OWDER SUBSTITUTE. In FLOURr 

PWDER.-CRYSTAL:WHEEL,-SLAB*.H0NEF0RM. 

* •' ""' -O. MONONGAHELA CITY. PA. U.S.A. 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfail, 
M.E. Contained in Scientific American Supple- 
ment, 1. The same number also contains the rules and 
regulations for tbe formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 




On receipt of five 2-cent stamps we will send you, post- 
paid, one of our 

^-Inch AUCER BITS 



A fine cutting tool, perfect clearance, especially good 

in bard wood and for end boring. 

|y Send for Circulars " S A," Free. 

THE FORD BIT CO., Holyoke, Mass. 



flre you 
Jin Inventor? 



Or are you interested in Inventions? In either 
case you like to know what is going on in the 
way of New Discoveries, the Improvements in 
Machinery and Manufactures, tbe Advance- 
ment of Science, tbe Latest Inventions in Me- 
chanism, Chemistry, Electricity, Photography, 
etc. The standard authority on all matters of 
Science and tbe Mechanical Arts is tbe 

Scientific American, 

a sixteen-page illustrated weekly, that costs 
13.00 a year, or $'.50 for six months. Everything 
of interest to Scientists and Scientific Students, 
Inventors, Patentees, Engineer?, Chemists, Man- 
ufacturers, etc., is gathered from all parts of 
the world and duly recorded in its pages. 

Specimen Copy Sent Tree. 

Send Check, Draft, or Money Order payable to 
MUNN & CO., Publishers, 
361 Broadway, New York City. 



© 1 897 SCIENTIFIC AMERICAN, INC. 
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Scientific American. 



[January 30, 1897. 



^CDpcriisements. 



OK1MNARV BATES, 
I nside Paire« each laoertion - - 7.1 cents a line 
Hack Page, eaeb Insertion ---- Si. 00 a line 

WFor some dosses of Advertisements, Special and 
Higher rates are required. 

Tbe above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at tbe same rate per agate line, by measure- 
ment, as tbe letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in tbe following week's issue. 



t ribune * Bicycle 

Tested and True. 




The Easleit Running Wheel In the World. 

fW~ Send for Catalogue. 

THE BLACK MFG. CO., ERIE, PA. 



Nickel Silver 
Watches^^- 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 
Our '97 Model 

Trump Cyclometer, 

the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch Co. 

WATERBURY, CONN. 




The New Cold -Forged Screws 

HADE ONLY BY 

AMERICAN SCREW CO. 

t&~ Send for Sample. 

PtfMtcdXnlQ, JolTl9, l 8T; (M.»,>8fl; Aof.10, Oct 21, >90; 

April! M.j IS, -SI; July 19, "92. 

Factories : providence, R. I. Leeds, Eng- 
land. Hamilton, ont. 
agencies: 
New York, 94 Chamber* St. Chicago. 19 Lake St. 
Baltimore, 14 W. (ierroan St. San Francisco, MDavis St. 
Philadelphia, 518 Commerce St. Boston, 36 Pearl St. 



^ 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns 
Letters- Patent No. 463,569, 
granted to Emile Berliner 
November 17, 1891, for 
a combined Telegraph and 
Telephone, covering all 
forms of Microphone 
Transmitters or contact 
Telephones. 



The HARTFORD, No.2 

Has an Automatic Platen Lift 

An Automatic Switch for ribbon movement, feeding both ways 

Automatic Lever Locks 

Alignment that is positively permanent 

Compared with the Hartford, no other machine is up-to-date 

We solicit cash trade and can give such customers A GAIN OF tf 

50$ over what is offered by competing houses in our line ""* " "* " ! "~ ~ 

THE HARTFORD TYPEWRITER CO., 1 Laurel St., hartford 




CONN. U. S. A. 




PHOTOGRAPHIC 
SIMPLICITY 



Is embodied in the Pocket Kodak. 

EASTMAN KODAK CO. 

Bookltt free at agencies __. t A _ T ,- 

or ty man. Rochester, N. Y . 



HALF A CENTUfiv OF CYCLES— AN 

interesting history of the cycle from its origin up to the 
present time. 'i'ne tlrst cranfe-driven bicycle. The 
" bone-shaker" and its succesbors. The tricycle. The 
modern wheel. Cycle building a science. Points of im- 
provement. The pneumatic tire. A hand and footcy cle. 
With 9 il lustrations. Contained in Scientific Amk ri- 
can Supplement, No. MUM. Price 10 cents. To be 
had at this office and from all newsdealers. 



lOROUGHllHSPECTIOrlSl 




AMD 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

loss-op- lira 

AND 

IKJUKV 
TO- PERSONS 
CAUSED-BV 



SIWIMLER-EXPLOSIOWS 

[Ij-ZI-Allbn-kbisent V-BrtaMKin-ViQEPiraiDiHr 
; j-B-Piercb-Secretaiw F-B-A ubi • iEVicEPigaiimr 



|I|P U AVE We manufacture the "Pathlight" 
If C Iff! HIVE and "Scorcher" bicycle lamps and 
TUIVfifi EflD other bicycle sundries, we hare 
I 111 H HO lUII a snug Utile plant and every fa- 
QIPVfM Cfi I cllity for stamping nlckfil-platlnn, 
DIUIULCOl and finishing temall metal bicycle 
novelties In first-class style. For estimates, address 
The Place & Terry Mfg. Co.. 247 Centre Street, New York 



Est'd 
1803. 



ni.-A ■ Brooke, Moulds, Expert Making New 
Dldaa ) Articles. Removed 44 Barclay St., N. Y. 



6 



The New Models 

OF THE 

Remington 

IBER ** NUMI 

Standard 
Typewriter 

embody the prac- 



7 



tical experience of years, and the guar- 
antee of a long-established reputation. 

MANY VALUABLE IMPROVEMENTS. 



Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 



THE GASOLINE ENGINE 



CHARTER 




is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 
CHARTER GAS ENGINE CO. 

Box 148, Sterling, III. 



PRIESTMAN SAFETY OIL ENGINE 



"A thoroughly successful commercial En- 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Sate, Economical. 
and Convenient, Chosen by 
Nine Governments. Used for 
nearly every purpose. 
PRIESTMAN & CO.Incorp'd. 
.130 Hours.- Kill-., 1>HII,AI>EI,1»HIA, PA. 



Klin institute ^» m^l 

'ii M ii f JTl 1 



At i Price 



Bicycles, Watcbei Gum, Buggies Hi roe**, 
Sewing Machine* Organ*. Piano* Safet/Tooli 
Scale* of nil varieties sad 1000 otherarticle* 
JJitafree Chicago Scali Co ., Chicago 111. 



How to Build a Home 




Those intending to build will find tbe very best practical sug- 
gestions and examples of Modern Architecture In tbe handsomest 
Architectural Magazine ever published . . . 

"The Scientific American 



Building Edition." 



Each number 1b Illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with Interior views, floor plans, description, cost, location, 
owners' and architects' names and addresses. Tbe Illustrations 
Include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables, carriage bouses, etc. 

All who contemplate building-, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 
tbe latest and best examples from which to make selections, thus saving time and money. 

Published Monthly. Subscriptions $2.50 a Year. Single Copies 25 Cents. 

For sale at all news stands, 



a&ss MUNN & CO., Publishers, 361 Broadway, New York 



Bristol's Patent Steel Belt Lacing. 




Tbe simplest, cheapest 
and most perfect Kelt 
Fastening for all kinds 
of belting. Sam- 
ples sent free.. 



READY TO WW FIHIIHE0 JOWT 



The Bristol Co. 

Waterbary Oonn. 
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Combinations for 

Painted Houses 

PATTON'S HOUSE PAINTING MODEL shows 
just how your house would look if painted any 
one of 30,ooo artistic combinations of colors. 
Designed and made only for the manufacturers 
of PATTON'S Pure Liquid PAINTS. May be 
had free of our agents, or sent postpaid upon 
receipt of io cts. "How to Increase the Size 
of Your House With Paint" mailed free. 
JAa E. PATTON CO., Milwaukee, WiaV> U. B. A 




WATER FOR COUNT RY USE. 

THE DOMESTIC PUMP. 

A wonderful invention for Raising Water. 
The WINDMILL'S GREATEST RIVAL. For 
Country Humes, Hotels and Summer Resorts. 
Call and see it in practical operation. Send for 
Catalogue and testimonials of well-known 
Milwaukee people. f 

THE ERWIN HYDRAULIC MACHINERY CO.. 

58 & 59 Loan A Trust Bldg., Milwaukee, Wis. 



Free! 



Free! 



THE ELASTIC TIP CO.'S 

New Invention Calendar will be mailed either 
from Boston, Chicago, or San Francisco, FREE, only 
send necessary mailing expense, five 2c. stamps. 




THE UNIVERSUM 
— CLOCK 

represents th e Universe. It shows 
the earth revolving round its axis, 
giving the time at the point pass- 
ing the sun, tbe stars in their prop- 
er position, and their rising and set- 
ting. \W Send for illus. catalog A. 

UNIVERSUM CLOCK CO., 
1 Beacon Street, Boston, Mass. 



The Van Norman • < 
Universal Bench Lathe. 




A Lathe, Milling Machine. 
Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
of small work. Made by 
Waltham Watch Tool Co., 

SPIilNGFIEIJ). MASS. 

IST' Send for Catalogue 



THE IMPROVED GAS EN6INE. 

Two cylinders in one casting. 
Occupies less space and weij " 
less for Irs power than any eng: __ 
made. Can be used wherever pow 
er is required. Either sta- 
tionary or marine. No Are. 
No heat. No smoke. No li- 
censed engfneer required. 

%W m Send for catalogue. 
SINTZ GAS ENGINE CO.. 
Grand Rapids, 
Mich., U. S. A. 




Don't Be 

Persuaded 

into paying a high 
price for a Swiss 
watch. Waltham 
Watches are the 
most accurate made. 
The "RIVERSIDE " 
and "ROYAL" 
movements 
particularly recom- 
mended. 

For sale by all retail jewelers. 



POWER? POWER?? POWER!!! 



Fifty per cent. Increase at 
no additional expense. 

Victor Vapor Engine. 

Emphatically tbe Twentieth 

Century Gas Engine. 

Send stamp for catalogite**A'* 

Reliable agents wanted. 

THOMAS KANE & CO. 

G4-66 Wabash Ave., Chicago. 






"WOLVERINE'' GAS *n° GASOLINE 

^«^ CUCIUCC STATIONARY 
"^^ CnainCO, and MARINE. 

The " Wolverine "is tbe only re-* 
versible Marine Gas Engine on 
tbe market. It is tbe lightest en- 
gine for Its power. Requires no 
licensed engineer Abso- 
lutely safe, Manufact'd by 

WOLVERINE MOTOR WORKS, 

18 Huron Street* 
GRAND RAPIDS, MICH. 




1 and £ H. P. Gas or Gasoline Engines. 

3 Well made, practical machine suitable for any kind of light work, and so simple that a boy can op- 
erate them. No flre. Furnished with electrical igniter. Send stamps for descriptive matter and 
prices. All sizes up to 36 h. p. PIERCE ENGINE CO., 17 N. 17th St?, Racine, Win. 





This beats Wind, Steam, or Horse 

Power. We offer tbe 
WEBSTER 2% actual horsepower 

GAS ENGINE 

for £150, less 10* discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment, weight 809 pounds. 
Made for Gas or Gasoline. 

EW~ Write for Special Catalogue. 

WEBSTER M'F'G CO., 

1074 West 16th Street, CHICAGO. 



QNE CENT Per Hour is Cheap 



That Is wbat WEBER 

WASOLINE ENGINES 

COST to run per H. P. 

Simple, Safe, Reliable, 

Economical. Get Posted. 

WEBER GAS & GASOLINE 

ENGINE CO., 

U)2 Southwest Boulevard, 

Kansas City, Mo. 




X Ray Apparatus 



B. V. BAILLARD, 106 Liberty Street, N. T. 




Cbe Scientific American 

PUBLICATION^ FOR 1897. 

The prices of tbe different publications In tbe United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weekly), one year. 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, - - - - 3.00 
Building Edition of tbe Scientific American 

(monthly), 2.58 

COMBINED RATES 

in the United States, Canada, and Mexico. 

Scientific American and Supplement, - 7.00 

Scientific American and Building Edition, - - 5.00 
Scientific American, tbe Supplement, and Building 

Edition, ......... 9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 

D. S. Eogliih 

Honej. Money. 

£s. d. 

Scientific American (weekly), ... $4.00 16 5 

Scientific American Supplement (weekly) 6.00 14 8 

Building Edition of tbe Scientific Amer- 
ican (monthly), 3.00 12 4 

Export Edition of tbe Scientific Amer- 
ican (monthly) In Spanish and Eng- 
lish, 3.00 12 4 

Combined Rates to Foreign Countries. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- 
tion, 6.50 1 6 9 
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Supplement, and Building Edition, - 11.00 2 5 2 
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